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(54)Title: NITROGENOUS HETEROCYCUC COMPOUNDS 

(54)igM©*» 



Nitrogenous heterocyclic compounds represented by general formula (I) or pharmacologically acceptable salts thereof, \iiierein W 
reprsents 1,4-piperazinediyl, etc.; U represents NR'R^ (wherein R' represents hydrogen, optionally substituted alkyi, etc. and lepresenls 
hydrogen, etc.), 0R^ or SR'; V represents oxygen, sulfw, N-R', or CRV; at least one of X, Y, and Z represents nitrogen and the remainder 
are the same or different and each represents nitrogen or C-R*; and D', D*. D', and D* each independently represents C-R°, nitrogen, 
oxygen, sulfur, etc. or any adjacent two of D' to D* in combination represent nitrogen, N-R^, oxygen, sulfur, etc., or any adjacent two of D 
to D^ represent C-R°' (wherein two R^'s in combination rqsresent optionally substituted alicyclic alkene, optionally substituted pynole, 
optionally substituted pyrazole, etc.). etc. 
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^ H 

^ m ^ ^ 
^ m tic 

i^'^ik. mmitm. mmv^-^^mommmm^^^mizit. pdgf 
mmm^tLxwm\.xi.^^:Ltifimiotiri.^^ [-tMCeii). 46 m. 155-169 h 

(1986 it>fX>X(Science). 253 1129-1132 M(1991 B*^*^ 50 

m. 3038-3045 H(1992 ^ 7 n • ^ ;W • h ^ > X > h (Nephrol 

Dial Transplant). 10 787-795 M(1995 =^ K^- ' ^ >^-^^>H:^;^ 
(Kidney International). 43 #(SuppI. 39). 86-89 H(1993 #). i^^'-^)^ ' ' 
iJ:r-VhDt?-(Joumal of Rheumatology). 21 ^. 1507-1511 H(1994 ^). X:«J 
^,>^^l^^y.c;^-:^;i/.;j-7'-^Aya -(Scandinavian Journal of 
Immunology). 27 285-294 M(1988 o 

0 6 5 1 2 ( 1 9 6 8) (Z. N,N-i/'^^;i'- 4 - ( 6 . 7 - h ^^r^ - 4 -:^r 

V^?>o tfc^ □_7y;bT»:/^X'f f-xX^^ . i;a;^i-;^Khimiko- 
Farmatsveticheskij Zhurnal). 16 m. 1338-1343 M(1982 ^){3. tKn^^^)Tmt 
L-ttTDD C3.2-ci] l^U^i^'>^«i**^> 7^_^3Di;-- A^;*-^^^ 
— . ryY ' (Pharmacology Biochemistry and Behavior). 53 ^. 

87-97 M(1996 ^)^^nB-'U\^T y ' • • ^x-f i^-^)^ ' 

b U -(European Journal of Medicinal Chemistry). 31 ^. 417-425 M{1996 ^)(::. 

y . tj^— )-)]/' 7fy ' ^ ^) —(Indian Journal of Chemistry). 26B ^. 550- 

555 M(i987 ^)(c. ifi^^^mtLx^mt^^y ^)ymmii^mm^nxi.^^o 
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5=-(Cancer Research). 54 6106 M(1994 ^)IZ^ ^ ^) >mmi^tl'. ^m¥& 

-8 7 8 SAiziiV^i^ym^i^iy'. wo 9 7/1 7 3 2 9(C:^ry U >i^#^**5 

J:tj5:^:>-\/U>SI^<*^As> . • • ^ ^ - (J. 

Med.Chem.) . 40 2296 M(1997 ^)^{Cty H [ 2 . 3 - d ] t U ^ >^ 
^i*:*^. i;-^-:h;i/ • :t7' • ^7^^ i^:'-;!' • -5^^^ ^ (J. Med. Chem.) . 40 
413 M(1997 ^)(3-tfl/>SI»f*::?^fB«^tiTV^So 
!t^§l¥5-2 0 8 9 1 K WO 9 6/0 9 2 9 4. WO 9 6/3 1 5 1 0. 

W0 9 7/1 3 7 7 imiZ. ±^^m^ (EGF) r ^ V -O 'J >^<t: 

mmmifimm^nxi^^^o ^uiy>^i—^t!&^ egf s^i*©'j>^M^ 

tS<4^^-rSfb^t)i:Ut. mnt. WO 9 5/1 9 9 7 0{clBt8^n-CV^:5 = 
S^.^Mlgm^^^b^^^^^ . ;f y . ^ i/^;^ • ^ ^ :^ b y - (J- 

Med.Chem.) . 39 1823 H(1996 ^)(Cia«^ tlT V^ t' U Ktf'Mi/'>^« 
<^:*s»l6nTV^So Sfc. EGF i> V Mi EGF r 5 U -® U >^ 

■(bPIS^Ji: tt. S/i'-:^;!/ • • ^T^-f i^:'-^'^ • 'i^^^ (J- Med. 

Chem.) . 40 1820 M(1997 ^)lCli. K U 5 >^ii^^*«iB^^ tl. 

^>^>'^ ' ^ ^ H U " ( J- Med. Chem.) . 40 ^> 1519 
H(1997 ^)(CtttDD-i5<ttfl^^V'D^:>-VU >i^2*f**^fBii^n. WO 9 6 
/4 0142. WO 97/0 2266. WO 9 7/27199. EP682027 

miz\t\^uu\^v ^i^ymmi^i^mm^nx^^^^o ttz. ii#is¥5-2 o 8 9 1 1. 

wo 96/0929 4. WO9 6/3 15 10. WO 9 7 / 1 3 7 7 1 ^(C. 

EGF g^^*:7T^ U-^^>U>MPaS^J*^iB«^tlTV^So znibCDit-^mt. 
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^. B3 O ^ Tjv 




^mt} ^ OR* {^^^ RM±iiBa®R='i:PI«t-feS) tfcttSR= (^*. 
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R5|iHulB©R^i:|pI^T-$»5) 

Vii. ®^Ji^s i5^LMIi^^ N-R« [^*^ R'tts M©R»i:P^'&^•r*»^ 

^>Ty«^ tb-n^i>Aa. -HdS. :ib;i/A'^-r;i/S. COOR^^ 

t)s R»«liH{ffa©R'i:lll^T-^S) ^fcliSOgR^^ (jli*. R^^MIBOR' 
ta-oXymmi'. i^TJm. -hnSs COOR^c (^4,^ R3C|i^ff|3©R3i: 

■r] ^^t [fcfcL. R'*^7KI|-C&i)i:t(-I1^T. R^i:R'/^)^2^mu^ 
N-R2 (^f|3, R2|±t5fBJ:|5|^T-$)5) *SL. R2^R' (^*> R'liHulH 
i:PI«T-«>S) ^au■C^.J:^^o ^fcx UAsOR^tfcliSR^©^^^ Vli 

N-R'^fcliCR'R'^^1-] . 

D>!f>ii^x i/T^S. -hD«x NR«R^° {^*^ R«43J:t>-R'°<i. 1^1- 
tfcliS«:-^T. m^OR'trnm-^ntt^ . SO^R^^ (^*^ R^^liHtflB© 
R'hnm.-^^^) t?tttCQ«R»» [^*> QBttHffiB®Q^li^T-fe!3> R'^ 
li. HulB®R'^l5l«*ai->?P> 0R3^ (^+. R3niHuiB©R'i:l5l«l:fe 
i,) ^feliNR'^R''' (5^*^ R'^*5J:t>*R"'li. IHI-^ feiiS^c-^T. ItifB 
®R ' i:Pl^**-r){p. R i°i:R 'o*s-!ii(C5&:oTgm*. L < li#Sm©#^^ 
ifilg^S^Sfel-) ^^f] *^t*^x R«i:R'°*s-^lC:feoTS^*.L<lil^ 

R^'NiBulBOR'^^lBlttT'S)^) s 0R^2 {^*. R^'li. HUlBCR^i: 

©R^iiPIS^^f*^. 0R3° (iS*. R=»°liHfriB©R'i:Piat'$>^) ^ 
SR3" (S*. R3"ttBuiB©R'i:l^aT-«)2.) Sfcl^NR'^R"' (^4"^ 

R'^ifi-m\ztii-oxw^^\^<\t^^um(o^^m^mnm^^t) ^mt} ttz 
\ts02R'' (i^*, R''\tmm(DR^tmmx'$>^) ^mt}\ sr'° {^^. 
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PCT/JP99/01665 

WO 99/51582 

r)s:-:.ts^*)t<«*^^sm®^^5^m^3^»=&^-^) ^^"^^ ^^"^^ ^^^^ 

(1) v*^N-R«tfe«:CR'R«^ilU U*^NR'R^ OR^tfcliS R^=& 

T-$>D. R3'^{itfiiBo:)R^i:i^^-^^^) ^^^^ ^ mmmi'^tziiim.nmi'^ 
[ N-R^^' R2A-|iiiiiB©R2^i:i^a-c-fe^) ^tzitmmm^^ 

Mn^^iitcD-^^^C-R-' -o0R-'liW1S©-o©^mJl 

(2) vifimmw.i-^ti^mnmi'^mL. uifiHR'R'^^tt^. 
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(2-1) 

R''i}in\m<D~-z>(D}^mmi-t-mizu-^rs s^^^b b<(i#s*^©Bt^^T;u 

-^rv. ggit) t<li#am©tn-;i'. gg|*) t < li^^SJ^©!^-^ v'-;i/. gill 
y-__;i,^ gm*. t<(i^^gi^o:7^>. gJi^fe,L<lil^gJ^® l,3-'>*:t:^V- 
gm*> t<li#gl^©^^7x>. gmt»b<lil^glfe0f-7'v*-;K g 

t<lil^gm©l^Ui>*>s gj^^ L<li^^gJ^Ol^^i'->. gm*>t<tt# 
g3^©h:U^i>'>. gj^^ L<li#gii©t^';^i^>^ g}^*) L < li^gJ^® h 

(2-2) 

c-RC" R^" \tmm±xm-)^m(D=.'D<D^mf^^t-'mzt^^x. 

#gJ^®^ ^^-V-A- 2 gj^* L<!i#gJ^©^ ^VV-)l-2-^ 
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agi®i^7'>*>> g^^b<l*l^s^®^^'M'>*>^ s^*b<tt#sm0i^u 
fim*)b<ii#s^®^>^^>=^^^) ^a-r*^> 

(2-3) 
(2-4) 

gm<DfliiS^T;i/';r>. Mm<feb<l*#g}^®l^D->'^^ gm^b<(±I^Bm® 
\^vV'-Jl. g^^,b<«#Mm®7 7>. sm%b<tt#Sm®^^7^>^ 

gj^*, b < \t$mi^oyi^v-i^T'j-)i. am* b < wsm©^ v v'-;u. 
gm4> b < itwmmo^ vf-r ^/-;k am* b < it^mm^rvTV-ji. 

gmfeb<iil^gmotfUi^>. gm^)b<tt#gm®l^^i^>^ gm*)b<li 
#gm®t^U ^S/*>, gm*b<(i#gm®t^U^'v>> ggl*> b < lil^gm® 

hur^>> ^fciiam*b<iii^sm©7^h7i;>^^b. m^R^it^n^fi 

^ W Iw 1^^^ n 5 ^ t: H t- S o 

^.j^y^ (I) ir^^ns^b^ti^^b^ti (I) ^''^oo flfe®^#^-ea 

t> ^ s < b ^t) V m: * M afe ^ o 
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^v:^^;k xc-zr^}],^ tert-:rf-;w ^-t^y^ 

yir^^Jl. J~)\/. =r'y}\^. ^yy'i/)^^. Y=ri/)\^. 
x.li^^D7'ut^;v> i/^D7^;i/. v'^n^y^^;!/. i>^P^^s^;i/s s^^n 

- h ij^^;i/t'>^n [2.2.1] T^vy^;!/. ^v^^ritt Kn-4, 

7-^^ y- 1 H--f 4 — .:^ri/;bti^^:7n [2.2.2] 

hKat:^->'i'x tfDUs^-;i/s ^;^:^U-;^^ f- 

t:/^^i;r.;i,, ^;b;nu^. ^^t^ji/j^u^x 

tr5vu;l/^ y^)T'J^))\^. 5^h^vfu;i'> ^>KU 

;p>:r-;u*i:tTlis aMt feli^iiS>K®^^i!&2 - 1 6 m^\-l^~)^^ r 
As^ifA,n. T;i/:^->'i^*hu-rii. iifi^feii^ft«®^^it2- 1 6®. 

yu)^)\y^)\^s ^^v-A, 

:3fyi^-b-y-;w :h7f-Ui;-;w '>>yy-;i'x 7y;K 
tDU;i/. ^'^yv^'>i;i/> t7^/«J;i/. y^)7^)^))\^. xh^yu^u. ;i-=5p-tJ-^/ 
u;i/x ^TVU^i/x ^7i/7'J^))v. ^>v'5"x^;i/, ^>^/7';;Ux -fvH'J 
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li*S/^^D7'7^>s iy^U^>7^>^ i/^D^^-fe>^ i/^D'vrxy^ '>^0:t 

gmT;i':^;i/«x glflT;W'irii;i/«. g^^lT;^#-;^S^ SJfefli«^7';V'^;u 
^i/)i&s G'-j'-R'^ {^*. G'<i^ mmmi'tt: 

M^m^^aU JMi> CO. CStfeliSOa^^tx R'^lix T;i/:^r;i'S> 

Ltz7')-)\^& ItztzL. R'^iix T;i/:Jr;i/». -hn*. v^T^yttx tiKn^ 
i-A*. AO>y>JI^tfc{iNR»'R»« i^fps R»':fe«J;t>'R'Ni. 

^ itztzL. R'^'imtEtmmX^Z) i>L<\tmmt^<DTV-A:t^t/&. T 
X^m. 7)\^^)]/7K^^. mm^7)\^^)\^7^J^. R"*sg^b;feN-flg^ 
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^w.mm&. T)i^=-)i^s T)v^=i)im. R'^itfimm\^itTv-)im {tznbs 

A^)l^^-Jl&. R'^ifim^ttcTV-JlX)l7i-^~)Vm itztzLs R'^ltmmt 
J:t>-R'«NiHfilB®R'':feJ:t;^R'«^|5l^-e$,?,) ^Sf*^. R^^^R^a^^s- 

R'^'i^m^btzTv-M^i^m itz^i. R'Htmmtmmx$>^) ^b<it 
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7ir&. mm^T}\^^)\^^^&s mm^w.mm^:t&s T)i^-)\/^:t&. 
ui;>. g^^ll^^s^>^ gtfei^y^i^>> ggl^^u^>^>^ gjifeh ';Ti'*>> g 

J^T^ h^s;>i5J:i;fgm7x^;i/©gg|»i:LTIis [sI-SfcttM^coTgmiS 

v^^JrvS, (OCH2CH2) nO (^cfx nJi l~6©gil^^1-) . h>;^ 
5^L/>*^ VVyjl^U^^)l^. v7;i/7|-0^ hdri'S> h U 7;^7^Dp< h:3r 

Hul3i:(5iaT-$>S) b < WgJfeCT;!.^;!/^. R'^ifimikLtzm^^TJi^ 

mm^^MM^. T)i^-)\y^. ru-;i/S. t^ji^aM. ^ 

NR22R23 (^cja^ R22j3J;t>-R='='liBuf3i:lRl^t^S) > Jli 
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0-J3iS;S;1t^SS^t HDdps/:t»;i.7j?-;v^. mm^T}i^)lX)i 

T;i/'ir:z;i/5^^^;i3J;t>*T;u>!r::i;i/X;b7 
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;i/^;i/:t=lri>7tj;i/4-v^;i/S> T'7)l^)l7.)l-!i-^-Jl^. T'7)V^)l'f-:t^:^^Xf 
T D 7 i; 7 >f J; V'NX D y u TV 

^xaru— -^t^dt |;->'^T;^d^;^*;^7^^ 

^7^DTU-;i/7';i'^;i/f-:tS*<tu^^7^DTU-;i'r;v^;i/x;i/7 
^ -;us©^5^nT';-;i'T;u^;i/^^ii. HuBB'vxD7'U->'i/T;i/^;i/*i:l^ 

T)v^=-Ji&s r;i/^-;i/«x >'ND>f>jM^. ^t^dt 

^^ib^tj^fcii^^^a^s^f-^^^t^^JS^s^tf e>nso *T*x x^feii 

Z(D'>'&:< Y#C-R^ (jt*^ R^ltmrntrnm-^ 

^M^-^fet)x R2«^ii^x g^7';i/:Sr;i'*. mm'bL<\t$m^(Dmm^T 
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1) D'i:D2*s-)ii(3«:oTN-R=^* (^^^ R ''*liHul3i:l5l«T-2bS) T-afe 

t). D3*5ctyfD**s:en^n^ji{3C-R«* (^*. r«' ttHui3i:iBi^"T?s> 
i>) -^^^ts^. 

3) D 'i-J:t>'D^A5^n^m4i:(cC-R^' (^^v R^' litfrfBJ:!!^"??^ 

4) D'A^C-R^' (iCft'x R«' lillffai:liaT-$)S) D^tTi^t^-m 

5) D-'A^C-R^' (i^Pt'. R«' ttBtisBi:l5]«-C'$)S) T-^?3. D^iiD^'As-^ 
(;«:o-ca^ii^T-*!3> D'3t)SN-R2A' R ^ a* liB5fBi:|5l«-e&§) 

6) D»i:D2*s_i^(3)5:^-rN-R2* R 2*liHfifBJ:l5j«-e*S) 

t). D^^A^C-R^* (^*. R«" liHuiBi:ll«TfeS) T-S>Dx D^dsg^li^ 

7) T>'tJ)^1^-m\>^tSi^X^mmi-X-&K). P^'^^C-R^" R^'liHU 

8) D\ j3<ty^D3*s^n^mi3Z(cC-R« (^4ix R^liHuBBi;lRl«T$) 
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9) T>^^XUTi'ifi'^ti^nm±lzC-R^ i^^. R^liB5l3i:I^IIT-S> 

12) D'45J:tJ^D3*sgmM^T'fet). D^jSJ^tJ^D ^A^^n^tiMlc C -R« 

13) D^*<tt>*D^*s^n^n3ai3£(iC-R^ R^liHulBiilBl^T'feS) 

14) D»*j:u^D2*s^n^m4[A(cc-R^ (^4'> R^itm^&tnmi!^^) 

15) D '*ci:t>"D^*5^n^m*i(iC-R^ R^lilwH3i:|5ia-r$)S) 

16) D^^^JiU^D^ds^n^n^AJCC-R^ R^ttHulBi:lRia-C'fei>) 

17) D2^J:t>*D='7!)S^n^M43i{cC-R^ (^4ix R^lisfifBiil^^T-feS) 

18) D'. D\ D^ifeJ^UfD^'^tjs^ti^mi^l-C-R^ (^4^. R^itmUt 

19) D»iDJ:tfD2*J^n^n^iJcC-R«' (Sft'x R«' MiBiiPl^-r-ife 
i,) -r-S)D. D'hD**^-Si{C^oTlKi^Ji^t^**»N 

2 0) D '*5J:t>-D''*i^n'?M*3i(3C-R«' (^ft^. R«' liHlffBi:l^a-r-«> 

2 1) D3*.i:ti^D***^n^nMt:C-R^' (^*x R^' liS5iBi:PI^T'^ 
1) D'i:D2*^-«i(C5&oTN-R2B (^^x R2«MiBi:Pl«T^5) T-$> 
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^t). D^^D-'As-i^lC^dioTN-R^B (i^4i, R2B|iijHBhlRl^-^$>-S) T' 

4) D'/t)^C-R<^ R^liBf)fa^l5l«-efe?>) T-*)^). B'tD'i^-miZ 

5) D^isc-R'^ (^cfi, R'=Mi3i:lsIiET-$>5) tfeO. D2i:D='*s-M{3 

6) D'iiD^^s-i^tcfdioTN-R^B R^^itrnm^nrnx^^) 

7) D'tD^ifi-m^tj^^x^mm^x^)*). d^ajc-r^ (it*^ R^tttuiB 

i:l5l«-e$>-5) T-feD^ D^*sN-R2B' (^cf^, R^^' (itygBi:[sl«-?r^S) t 

8) D\ D2ijJ:tJtD3*s-?n-?nSbAZ;{cC-RC (S4'> R'^liSflffBiil^^Tfe 

9) D'. D2ib"j:t>'D''As^n^n3f4i:{cc-R'^ R^'itmmtmmx^) 

10) B\ B^^^XfD'ifi^Mtli^iUzC-R'' i^fp. R^'ltmmtmmx 

11) D^, D^i-JiUfD^AJ^n^mifejiicC-RC R<=liBuf3i:l5lST- 
$)i>) T'fe^)^ D 'A5^^M^T-^b2>A^^ 

12) D'^XUJ)^iy^mm&^-^$)^. D2i3<i:t>-D''A^^tL^m4j^(cC-RC 
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15) D '*5J:tjfD''*s^n^«35!:{cC-R'' {^^. R^liHuiBi:lBia-^«>S) 

16) D3^*J:t;^D**s^*i^n3tei:{cC-R<^ (SJi^j. R^liMIBiillia-C^S) 

17) D'-^^m'^t^^Mfim^tL^ZC-R'' (S*. R^lia(}HBi:l5l^T-^S) 

18) D\ D2, D'43<fcyfD^*s-?n-€'n3fej:£icC-R'^ {Ms R^lifllflBi: 
|5l«-rfe§) Hth^tf*. 

19) D ^^*J;l>-D2;5)SC-R<^" " (j^ffs R ^" " (iHufBi:l5l«T'*^) T-^ 
2 0) D »*5J:tJfD''*s^ti^n3S3:L{::C-R'= (SCcfx RSiMiBi:PI«7?^-S) 
2 1) D='*5J:t>*D^dsc-R^' ■ (^*> R*^' ' liMiBi:iBli|-e^i>) 

1) D^ilD^AS-l^CJ&o-C^l^ii^T-fetJs D'*sc-RB' (^cj^, R^'ttfi 

2) D\ D2i5J:tJfD^3&^^n^n34i:(cC-R« (^4>x R^MfBi:l5l^T-$) 

3) D\ D3:fcctUfD^>{)S^tL-enai:£(3C-R« (^*. R^litlrlBiilRl 

mn^h) T- & S ^^^^t^^ib^t) ^ ;t li ^ ® (ct^F^ ^ n 2. m 4) ^ 
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So 

3) D'. D'j3J:tFD''*s^n^m43L{3C-R« (^4^. R^liHuIEi:!^^-?:^ 

4) D^, D'*?J:t5D^As^n^m4i:(cC-RB (iCtf', R^liHufHhl^^-r* 

^fcs V*SN-CN-C-^ti^ 

1) D':io^X]^T>^ifi^mmi'l!$>^. D^ifiXUJ)''ffi^fl^tin^HzC-R^ 

2) D'i5ctt>*D3 3{)i^n^M*3£(CC-R« (^*. R«ttHiIIB^|5]«-r-$)i>) T 

2) D\ D2:j3j;t;fD''AS-?n^nMt3C-R^ RSiHuB3i:I^aT^ 

3) D\ D^, D^iJcty^D^^s^tl-efl-^tl-^miifcCC-R" {^^. R°lt 
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tit. vifimmm'^ttz\tmnm^-(:$>^. 
fet), D'tD'i^^-m^itii-om-R^^ R^''\tmmtnmr$>i) 

So 

2) D\ D2iJ<fctJ^D''*s-^n-?ti3ffiA£l3C-R^ (^*x R^lifiiBiiPI^-^^) 

3) D\ D'*J«tUfD^*s-5n-eM43l!:{cC-R^ (^^s R^liiilBillql^'tfe 

4) D\ D^*cfct>'D''A«^n-?'nifeAZ:(cC-R^ (^tt^x R^liBuiBi:lqI«T-fe 

1) D':fej:t;fD='*J^iSJi^-e$>t)x D2*5J:ufD^#-?n-enMicc-R^ 

2) D 'i5J:t>'D2As-en^ti3teAz:(cC-R^ R^lituiBi:l5]«-e^S) T 
fcffii(®-o©R°tfMt:^1S©-^®J^^Ji^i:-i^{-'£c-^'^-^®BJ^*' < 

s li Mil L < ii# sm® ^ > -e s> s ^^m^t^^^b^t) * <i ©na 
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m^SW (C = V) U (^Pfx V:^^V^U\t^MtlmitEtmm-^&^) iZ 

^uu [3,2-g] dr±yU-;K t^i^y [2,3-g] ^> 
V5":ny [3,2-d] tfU^i^-;i/^ ^T^a [5',4'; 4,5] f-xy [3,2- 
d] l^U^i^-;i/> K [2 ',3'; 4,5] f-xy [3,2-d] b:»;^S/*x;b, 
^>HD [3,2-d] tU5v-;K ^>KD [2, 3-d] tf'j^i^x;!., ^> 
^/7^y [3,2-d] t^U $vx;i., l^U^H [ 4, 5 - f ] =3r:^V" U x;i., --o 
y^xy [2,3 -d] ^S/*x;i., ^xy [2',3* ; 4,5] f-xy [3,2- 
d] t^U 5 vx;w ^xy [3'.2'; 4,5] ^xy [2, 3-d] t'MS;x;K 
'f 5^'^/ [5',4'; 4.5] f-xy [3,2-d] U ^i/*x;i., U h' [3',2'; 
4,5] ^xy [3,2-d] t'J ^ i-*x;b. if no [2,3 -d] If U ^i^=.)l. 
tvV'D [3,4-d] 5 vx;i., rUx;^ If U h' [2, 3-d] tf U ^ 

If UK [3,4-d] tUK [4, 3-d] l^U 

K [3,2-d] lfy^i;x;u, ifU^f^V [5,4-d] lfU^i^'x;b, if 'j 5 
y [4,5-d] lfU^i'*x;b, ton [3,2-g] ^:^V';x;i., ifno [2, 
3-f] dp:hv';x;i/. If^^D [4,3-g] ^i-^JV~)l. l^y'Jv [3,4- 
g] if-:hV'iJ 7D [2, 3-d] lf'J^i;x;b, 7n [-3,4-d] KVKiy 
70 [3,2-d] lfU^i^x;b, hUT^/D [4,5-d] tf U ^ i;x;i.)5; 
t^^S^Jg4at- «Bj{3i3{:l-S»* Li^S^j^ttc: 
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-fb^ti (I) 0m7tmz^\.^xmmti>c 
\jtfiNER^x$>y). vifimmmi'ttzitmnm'j'x&^^t'^^ (i-a) a. 



it-^m (I-a) (i. {b^t) (II) i:rffIfi^;tli^3j^cD;^ffi(z<toT#^ix 
:&>fVi/r^-h (R2-N = C = 0) m^it. • 7r >^i>3:f 

;i/ • y )l— y • 7'l//'?l/ — >'3> X(Organic Functional Group Preparations) n S . 




I-a 
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R. ■9-> K^-(Sandler) e>^. 1 #x 305 Ttty'K -J 0 • ^X^T. • ^ >=J- 
Tt^l/'fT":' h' (Academic Press Inc.) (New York and London) (1968 ^) x i/>'bT''i' 

' i^—H—^y ^ ' ^X7^\-^) —(Synthetic Organic Chemistry) x R . B . 7 — 
^:^-(Wagner)^^. ^ 3 igix 640 Hx 3 > • 7 U -(John Wiley) (1961 
^) II] ^fcli-Y V5^:ti/7^-h (R2-N=C=S) [^Jx.«. 
^ • 7 i/Bi')\/ • ^)\/—y ' T'U/'^l/ — i^3> X(Organic Functional Group 

Preparations) > S. R. I?" > K 7 -(Sandler) 1 ^> 312 Mx T:i7x^ u/ 

^ • 7*1/;^ • '1'>I3 — /JxU'I't^u' K (Academic Press Inc.) (New York and London) 
.( 1968 ^) X >-feT- 'f >y ^ • -t—il—'y ^ ' ^ XTs V ^) —(Synthetic Organic 
Chemistry) x R. B. •7-1^:^-(Wagner)6^x ^ 3 lix 829 Hx 3 > • ^-Y 
U-(John Wiley) (1961 ^) ^] il^x 'SL^m^^^mTiltY ^) :r.^}\^T Ky. 

s;>^o*^^Sx j^ffij^u-^Ax 7ic^<b:;>-h u e'Ax ii^mihi- V ^) ^ 2^m(Dm 

^©^S#STx ji^T&^rSll^iix m7.\-S.^uu-!r^)VL.. V^uu^^^ymo 
An'!f>'fbJ^«l^x ^>-fe*>x h;i/J^>^c?)5^Si^j^tt^x i;x^;i.x-7^ 

;i'x 7"h-7tKD7^> (THF) X i,A-'y^^^y^<^^—'r))^^mwk. 

y— x^y— ;i/x V T'D/'Sy — ;i/^®MT;i/n— ;i/x S/*p<^;u7^;i/Ar 
5 Kx N-p<5^;n^n u K>x '>*;^^;i/;^;i'*=^ri' Kx \^^) i/ymoymyu 

T-x 10 ^-48 BtP^SJ6&^-a-SCi:(i<J; 

3&i5x l^**lb^!^ (I I) lix 0 4 0 7 4x mT7U:^#^6 7 

0 6 5 1 2x ^ >7^'f 7> • • -ty - ^^7.Y U— (Ind. J. Chem.)x 

26B #x 550-555 M(1987 ^)m\Z.mM.-^f\>X\^^1o^. S e>(Cip 




W-H 




W 
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•fb^t) (II) lix ib^^ (III) i:fb^t/W'-Hi:^x £>S(cj;D^a# 
>-t'>. h;ux>^o^#^j^«m> i;x5^;i,x-T-A. THF. 1.4-^;^^ 

J^^* 'J -^^^ 7jc^'fb-;>- h U 'i'A. 7K^^b:^ h U -^7 

( I I I) (3#Atfcf^. m^tSCiiizJ: iat)<b^i^^f#?.-i::6^T'# 
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>-bi/;^ (Protective Groups in Organic Synthesis)s T. W. — >(Green)^^ 
y . ry^ i;_ . Y • -y-^X • ^l^'fx^y h* (John Wiley & Sons Inc.) 

(1981 ^^cl3«$nTV^S{*M^WS:It:*s•rt?>o ftgScD^AisJ: 

*i5^ MJl^-fb^t) (III) i:UT<±> r^?)K$nT^^5<b^tl^ffll^i>^Ii:*^ 
f^. ^fc. ^m^^^ (I I I) li. wo 9 5/1 9 9 7 0. 
^ . ^ ' -(J. Med. Chem.)> 38 3780-3788 M(1995 

. • ^X-f • -ir^X K 'J-(J.Med. Chem.)> 39 918-928 

3(1996 'i^y ' - >tX7.Y^) —(J. Med. Chem.)> 

39 1823-1835 H(1996 • >^ • ^ r^-f i':^-'!' • ^ h U- 

(J. Med. Chem.). 40 1519-1529 M(1997 if). i^V-:'-;!' ' ' ^ ^>-^ 
)]/' ^ITsV y-(J.Med. Chem.). 40 1820-1826 M(1997 
-'3/^ - r^K ' /-"r^ • -ir ^ X h U — • ^ — X(Bioorg. Med. Chem. 

Lett.). 5 m. 2879-2884 H(1995 ^). 1/^"-^)^^ • >^ • if • -Jr ^ • VlfJ^ 
-(J. Chem. Soc). 890-899 M(1947 ^)x - itZT - ' ^ Xti )V - 

V-!tX7^^-(J. Chem. See). 561-572 M(1962 ^) s • ^7 • if • 

XtS)]^ ' VlfXX'f-(J. Chem. Soc.)s 449-454 M(1967 ^). v^— • tI" 
y . ^ y=f^ Ty • ^ ^i^)^ ' Vif J^r-'f —(J. Indian Chem. Soc). 36 787- 
791 H(1959 ^)x if • S/^— • • :^—i3=-^y^ - ^T^T^V U— (J. Org. 
Chem.). 17 1571-1575 M(1952 ^). + ' ' ^"r-i 'yi-)V '^^ 

X h U -{J. Med. Chem.). 14 1060-1066 M(1971 ^). 7^>:^#^ 
1 3 8 8 7 5 6. • ' V ' 7^ ')tiy • ^lts)\^ ' VifxT^^f- 

(J.Am.Chem.Soc.). 68 1204-1208 M(1946 ^). ^ y^^ry ' y^'-t 
)], ' yi--:r ' ^1^\>V -(Ind. J. Chem.). 26B ^. 550-555 H(1987 ^). #P8® 
60-120872. mT7U*^fF6 7 0 6 5 1 2 ^{CfBH^tlTOST?^. 
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V 

IV 




I 



(^4^, LHmmL^tmm^UL. D^ d\ d\ u. v. w. w . 

1 4_i;:t^-y->^©^-^^^^^^^ x^y-;i/. '<v:^n;'?y 

m^. -20 •c-fflv^5«o^J^®^®©*'^^ 10 ^-48 mfsm^^^^^t 

^fc^ Mm-^*^ (IV) lix ;W;i''>i^^ >(Beilstein). 4 73 S(1922 

IS]. 4^. 75 H(1922 JUty^-iS=^y^ 'r>Y ' ^y^^t^i-^^- 
^l^VV-' U ^-X(Bioorg. Med. Chem. Lett ). 17 3095-3100 M(1997 

. • • -iT"^^ ^ '-'-(J Med. <:hem.)> 38 

3236-3245 1(1995 ^). I^MiS 5 3 - 1 8 5 5 7. ^ 4)fi^^<b^^^ 2 0 

^^fijci I. iia^ABM^^^> 355 %m-^m (1992 ^) . ^v-^ 
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y . . i^)\,-)i:z.^y:s.y • ^ —(Methoden der Organischen Chemie)x Ell 
)],iJ=.^yx ' i/3.^3L-7 :r.}l . 7xrt> K >y >(Organische Schwefel- 
Verbindungen). -^S'- • ^ 7 V >(Dieter Klamann)^. 263 M> f^^^^ 
^__pi.7xT^ — ^ (Georg Thieme Verlag) (Stuttgart • New York) (1985 ^)^(ZfB 




i^^. LK DK T>\ D\ D\ U. V. W. W . X. Y*5ctt;^Z tt^n 
ih^m (I) 'fb^ti (III) ii^b^t) (V) t^. 

1 4_>>-;t^it>^©x-x;i/m^i«x x^y-;v^ ^vru;w 

f hU'i7Ap< h:^S/h\ *Ue7A tert-rh:^ri/K^®^«:^^l'=J=^i>^'^*'^ 

V ^ li ^ n e> ic * i: T f# S c i: T' ^ s o 
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it^^ (I) lis Ml^St^J^mizm^^Mt^Z.t'h-^^^o 




U-H 




VI I 

(^if. L^'itmmL' tmm^mL. b\ b\ d\ d\ u. v. w. x. 
it^^ (I) It. <b^t) (VI) tit-^mu-nti. i£^g(Cct D^s#ST> 
m. h;v:ii>^®5fSi^J^<b7K^. thf. 1.4- 

«i7A/ h^^^i/ h\ :i!j';'^7A tert-:7 h^i/ K^©^gT;m^v K^*^^{f ?5ni>o 

»<b^ti (VI) \t. myyv-^m^e 7 0 6 5 1 2. ^mm^ 
3 7 2 34 3 4. i^m^s 3- 1 8 5 5 7 mizmm^nx\^^:^m&^\f^it^ti 

UTtJ^NHR^-e^D^ Vi^N-B-'H^^it^m (I-b) li. <^©S/i&xS(:: 
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i^^. LUtmt^L'tmm^mi.. d\ d\ d\ rk R^ w . x. 

Y * <t Z li n nifflB i: PI s ) 
-fb-^^ (I-b) l±. it^m (VII) i:<b^t)R'-NH2i:^> sm^^X^) 

THF. l,A-i/yt^'\)->m(D:s^-y')l^mn.. x.^J-)\^. ^VT* 

Ii::tie5®?l-&M*> ^^a~fflv^fc^^®»;^©F^®?aS-t^ 10^-48 

T&^iJ. J^ftfb^t) (VII) li. i^gl^5 2- 1 9 6 7 K • 7 

^ ^ 0. 3 . y )\,~ y ' y\/ J^V — i/ sy X(Organic Functional Group 
Preparations). S. R. it > H ^ -(Sandler) 2 166-185 

^ 't^^^T^'^l'' (Academic Press Inc.) (New York and London) 

(1971 ^) ^{c|B«$nTv^?):^S$>^>v^li^n^(c^Pl:-c^#5c^:*^T'§?.o 

U*^NR'R't'^(?x V;()SN-CNT-$)^'fb^t) (I-c) \t. MRmT-U 
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R 





W 




H2N-CN 



l-d 



l-c 



U^. D\ D\ D^ D\ R\ R\ V . W. X. Y :lo Z It^ ti^ 

ih-^m (i-c) It. ih^m (i-d) t'yT±xYft. m^f^m^m. m 

1 3 _ j;,>^n^:3p>>;i/*;b3jii^>f ^ h\ i-xf-;i/-3- O-i^'/f-;!/ 
^f>, h;i/x>*i5©5f«i^J^<b7Kms i/*xf-;i/x-x;K thf. 
7.)\^^^^'yYs T-fe hx h ij;i/l|O0^7"D h >Mt4vtJI^ L < lie: 

^^>C. {b^tl (I-b) li> Mii&l tipCfc^f^T. -fb^t) (I I) 

fflv^:5*;^5^^>w ^ Hii. miE©^o®fl&x irllMf:^i^i 4-Wil'fb^ti® 
(I I I) V B*^b^^li^ 1644-1652 M^ f\M (m^) (1978 

S/>-fe7^'<';'^ 3^jL-'Ir — i/3> X(Synthetic Communications)N 25 43-47 

M (1995^) 4|(cHae$nT^^-&:&^^S^)Sv^{i-e^^^{3i^l;Tfi^c:i:*s•^§?,o 



29 



wo 99/51582 



PCT/JP99/01665 



-Ir '> ;^ (Protective Groups in Organic Synthesis)^ T . W. ^ U — >(T. W. Greene)^x 
i^a^-y-fU— -r^K ••y->X--l'>n -Tfs U 5^ >;/ h*(John Wiley & Sons 

Inc.) (1981 ^) #^] m^m\^^^z.tizx'!)Emit'^<^^m^ztifi-^t^o t 

(Comprehensive Organic Transformations)^ R . C . ^D''y^{K.C. Larock)^ ( 1989 

^) mi izx-:>xi)nozti^i:^. it^m (I) (D^izit. zn^^E^^rm 

±m^WMm iz *j (t S * Kit:*? «fc i fi<J<b^t)tt^ W^^efefb^-e It ffl ^ n i> 

3i!ii[^s m^it^m. '^m. ttai> i5fe#. ss^Sx mm. nmm. =&s^ovhy 

mmt^z.ttj:<ik(DRjiBizmt^:it'b'Rjm'c&^o 

ih-^m (I) (Dmz\t. {iSStti*:^ ^fSI^t4#:s 7t^g|4#:^feliS^^tt 

<fc ^ n 6 ® -r s o 

ib^t; (I) c7)^^m^#bfcl^il^. -fb^ti (I) ■ffii^cDrnxm^ti^m-^iz 

mmiz^mi)L< limm^"^. mt tziti^m^mtxMn(D:^miz x^ig^m^ 
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r2 

I 
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Z 






22 


N 


H 


F 


23 


CH 


NH2 


H 
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1-9 




28 

29 
30 
31 
32 
33 

34 
35 
36 
37 
38 



H 

2- CI 

3- CI 
4^1 

4- F 
4-Br 

4-CH3 

4.CH(CH3)2 
4OCH3 
4-SCH3 
4^02CH3 
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49 -CH2-^ 
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^1-15 
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UMm 1 PDGF u >m<mmu,^ 

:^U,mt. xm. ' ' AM 2l-n U -(J. Biol. 

Chem.). 266 413-418 M(1991 ^)] iB«07^^S(Ctp CTff o :feo 7^*% ^1^ 
C\t. t h>5-PDGF ^^i*: cDNA t^^S^-fr:^;^-*'^ --X^^-^^^- 

9Pifflfla(CH0: Chinese hamster ovary ceU)5& ffl o aiSi^^Slis PDGF ^^i^ V > 
mit^ 50% PlS-rS?i]^ (iCio) T-^tfeo 



m 2 



p D G F g^ft: y 

IC5o(nM) 




0.29 




0.89 




0.20 


it^^3 1 


0.38 


i[:-^m4 1 


0.19 



PDGF ^m^(Dv>mh^mmti>w\'^ (%) t-^Ls ^m*^3(c^N 

to 
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P D G F V ^wtim.^ 
(%) 





52 2 


66 




^5 1 


82 




55 3 


87 




56 4 


82 




56 7 


95 



^^(DmmM. j^xTU y^v^^^iz-^A. ^)i!7m<Dm\RM. ^Ut-;!/^;!/ 
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(in;^^b^j<^^tf) V Kjf^iij^ la^^j. mnm. m^m. ^ 

tji^i^. m.n. S-¥Mlix IB^fz^ 0.01-1000 mg/A^ »*t<li 5~500mg/ 

fflqffg'^^-So ;i^{3§fia^®(i. iOnM~io //M ©lEiat^O iC5ofii=^^-:5J:d 



45 



wo 99/51582 



PCT/JP99/01665 



(quercetin) n >f—7^T^y (genistein) :fc <fc ^ O ;^ ^ 'J > (staurosporin) 

1 N- (4-7xy ^i/7x-;i/) -4- -i-i^^ 

##i^JlT-f§^n5 4- [N- (4-7xy :3pi/7x:z;p) - 
1 - \^^vVyti)\^-!r^ym tert-r^;i/x;^5^;i/(4.57g, 11.51mmol)©JS<bp<^U 
>(50mL)j§?^5tC. tK^^T h U 7;i/:tDi^^(60niL)^i!jn^, |5lSg-C 2 . 5B#P^jt 

>(8inL)®vg^^ii(C^«¥^-|+. 6 -^^ D D T"'; >(2.58g, 16.69mmoI)$JPX^ T';!/ 

ii>#HMTx ^iSTllM^Lfco Sic!^^^[&7Jclc^){:t. m^Ltzi^^-^m^. 

IR^: 71% 

•H-NMR(DMS0-d6) (5(ppm): 13.20(1H. br), 8.65(1H, brs). 8.25(1H, s), 8.17(1H, s), 
7.49(2H, d, J=8.9Hz), 7.39-7.33(2H, m), 7.08(1H, m), 6.96-6.93(4H, m), 4.27(4H, m), 
3.60-3. 58(4H, m). 
FAB-Mass: 416((M+1)1 

IR(KBr^^J?ife) V(cin '): 1637, 1579, 1535, 1506, 1489, 1423, 1227, 1022. 996, 937. 
851, 748, 644. 

%Mm2 N- (4-- hD7x-;i/) - 4- (6-7'U-;u) 
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>M ten- 7'^;i/x;^x;i/(500mg, 1.64mmol)6!>i®<b^ ^ 1/ >(10mL):^ 

Siii^L^ h;i/:n>-e±t#&tfe^. vp< AT 5 K{10mL)^ h U x 

^)17 K >(1.21mL, 8.68mmol)£D?I^^J^(C^^$#, 4 -x h o 7 xx;b^ y 
T^-h(290ing, 1.77mmol)?&^a;t^ 7;i/lf>#fflmTs ^ST^I^M^ Lfeo S 

IR^: 68% 

Hl;^: 270-275'C (^«¥) 

'H-NMR(DMS0-d6) <5(ppm): 13.09(1H, br), 9.34{1H, brs), 8.26(1H, s), 8.18(1H, s), 
8.17(2H, d, J=9.2Hz), 7.76(2H, d, J=9.2Hz), 4.29(4H, m), 3.65-3.63(4H, m). 
FAB-Mass: 369((M+in 

IR(KBri^^JS) V(cin'): 1668, 1581, 1541, 1500, 1417, 1329, 1296, 1240, 1174, 1111, 
990, 939, 847. 

MMm 3 N-^>'>*;i/-4- (6-7'Ux;u) - 1 - i>*>5':t*;i/7^*:3r 
■9- ^ K Uh^m 3 ) 

IR^: 70% 
Mj^: 255-260°C 

'H-NMR(DMS0-d6) <5(ppm): 13.09(1H, br), 8.33(1H, brt, J=5.3Hz), 8.25(1H, s), 
8.17(1H, s), 7.32-7.20(5H, m), 4.84(2H, d, J=5.3Hz), 4.27(4H, m), 4.03-3.99(4H, m). 
FAB-Mass: 354((M+1)*) 

IR(KBr^j^JS) v(cm'): 1585, 1527, 1321, 1259, 1207. 

mMm4 4- (e-T-Ux;!,) -N- (3-l^Ui;;i/^f-;i/) -l-tf^-^i/* 
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-i*:(443mg. 1.25mmol)®S^^x5';U(20mL)!i?Smt-> ^i^TT' 4 ^^^Tk^- 
g^^x5^;i/^r«(6.25mL, 25ramol)^jllP^x mU^'Tl 1 5^^jt#tfeo Mj^-felt 

(471mg, 1.21minol)^l§feo 
JR^: 73% 

illj^ i^mm) : 178-185'C 

'H-N]V1R(7 U -f*:, DMSO-d«) 5 (ppm): 13.06(1H, br), 8.55(1H, d, J=2.3Hz), 8.45(1H, 
dd, J=4.6Hz, 1.7Hz), 8.38(1H, brt, J=5.3Hz), 8.26(1H, s), 8.17(1H, s), 7.74(1H, ddd. 
J=7.9Hz, 2.3Hz. 1.7Hz), 7.34(1H, dd, J=7.9H2, 4.6Hz), 4.85(2H, d, J=5.3Hz), 4.29(4H, 
m), 4.04-4.00(4H, m). 
FAB-Mass: 355((M+1)*) 

mmmm, KBrmm v(cin-'):i633, 1539, 1410.1257, 1007.930. 

- 1 -br^7i?>*;i'7^">^ tert-7'f■;^x;^x;^:|:ffil^. 4 

■^Mm 5 4- (2-7-^ y-6-7-U-;i/) -N- (4-7xy :3fi>7x^ 
95% 

244-258'C 

'H-NMR(DMS0-d6) <5(ppm): 12.23(1H, br), 8.63(1H, brs), 7.72(1H, s), 7.48(2H, d, 
J=9.2Hz), 7.39-7.33(2H, m), 7.08(1H, m), 6.98-6.93(4H, m), 5.80(2H, brs), 4.22-4. 13(4H, 
m), 3.59-3.54(4H,m). 
FAB-Mass: 431((M+1)*) 

IR(KBr^^JtoS) y(cm '). 1641, 1601. 1568. 1508. 1489, 1414, 1230, 997, 933. 835. 785. 
743, 690, 635. 
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mMms 4- i2-TS.y' -6-yV-)l) -N- (4--Vu7 j^-jD - 

IR^: 28% 
Mf^: 208-2 14'C 

'H-NMR(DMS0-d6) (5(ppm); 9.31(1H, brs), 8.17(2H, d, J=9.2Hz), 7.74(2H, d. J=9.2Hz), 
7.73(1H, s). 5.80(2H, brs), 4.20-4. 19(4H, m), 3.60-3.58(4H, m). 
FAB-Mass: 384((M+1)*) 

IR(KBrM^J?S) V(cm-'): 1662, 1610, 1572, 1489, 1329, 1301, 1244, 1113, 997, 752. 

mmmi 4- (2-T^y-6-7'u-;i') -N-^>i^}i- 

JR^; 37% 
il!;^: 242.245'C 

'H-NMR(DMS0-d6) <S (ppm): 12.23(1H, brs), 8.31(1H, brt, J=5.3Hz), 7.71(1H, s), 7.32- 
7.20(5R m), 5.81(2H, brs), 4.84(2H, d, J=5.3Hz), 4.17(4H, m), 3.96(4H, m). 
FAB-Mass: 369((M+1)*) 

IR(KBr^^J?i) V(cm'): 1614, 1578. 1527, 1491, 1450, 1398, 1304, 1248, 1192. 1000, 
944. 

mmm s 4- i2-T^ -6-r^)-)i) -n- {3-\^vi^ji^^A) - 
*;i/4-;>^ ten- limits mmm4tmm<D:&^izj:y). 

U^: 39% 

iii;^ i^mm) : i8o-i85'c i^m) 

'H-NMR(7 V —i^, DMSO-de) (5 (ppm): 12.22(1H, br), 8.53(1H, d, J=1.7Hz), 8.44(1H, 
dd, J=4.6Hz, 1.7Hz). 8.34(1H, brt, J=5.0Hz), 7.72(1H, m), 7.71(1H, s), 7.34(1H, dd, 
J=7.6Hz, 4.6Hz), 5.80(2H, brs), 4.83(2H, d, J=5.0Hz), 4.21-4. 14(4H, m), 3.97-3.93(4H, 
m). 
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FAB-Mass: 370((M+in 

IR(^^ie, KBrt^^flJ?^) V(cm-'): 1653, 1618. 1541. 1527, 1524, 1000. 

mMm9 4- {Q-^i'f-Jl-e-rV-Jl) -N- (4-7iy :3rJ/7a:^ 

- 1 - t^-7i;>:!!7;i/:K^it^ K (fb^t)9) 
4- ie-rV-Jl) - 1 -tf^-5v>;f7;U/t^>^ tert-y^;i/x;^7^;i/©>{>^ 
t>»3(C. - 1 0 4 0 7 4^CiBtt^nTV^S4 - ( 9 6 'J 

itZ^: 91% 
il!;^: 168-169*C 

'H-NMR(CDClj) <5(ppm); 8.39(1H. s), 7.73(1H. s), 7.36.7.27(4H. m). 7.05(1H, m). 
6.98-6.95(4H, m), 6.59(1H, brs). 4.38(4H, m). 3.82(3H. s), 3.68-3.64(4H, m). 
FAB-Mass: 430{(M+1)1 

IR(KBr^^J^) V(cm-'): 1637, 1587, 1537, 1506. 1489, 1425. 1252, 1227. 1001. 851. 
748. 642. 

1 0 (dl) -4- [9- (2 -7^ h7 t KDl^^^;i/) -6-ri;- 
-N- (4-7xy^i/7x:z;i,) - 1 -\^^^ 1 Ut^ 

til 0) 

6 -^DD7U >©A^^Dl9(cmM® (dl) -6-^DD-9- (2-7^h7 

IK^: 74% 
m,^: 221 -lire 

'H-NMR(CDCl3) (^(ppm); 8.38(1H, s), 7.98(1H. s), 7.35-7.24(4H. m). 7.12-6.90(5H, m), 
6.48(1H. brs), 5.74(IH, dd, J=9.9Hz, 2.5Hz), 4.39(4H, m), 4.17(1H, m), 3.83-3.61(5H, m), 
2.12-1.95(2H, m), 1.81-1.67(4H, m). 
FAB-Mass: 500((M+1)*) 

IR(KBr^^J^) V(cin-'); 1630, 1587, 1533, 1508, 1473, 1425, 1248, 1221, 995. 
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mmm 1 1 n- i3-\^^}i^)i^^)i) -4- {9- cn- (3-tui;;i/^ 

H (<b^i^ 1 1 ) 

##fi?'J3-rf#^tl-2) 6 - ( 1 -t^'^^^i^'r:;!/) 7"U >(335mg, 1.64mmol) Oi^/ 
5^;i/4^;i/A7' ^ K(10mL)M(C. h U xf-;i/T ^ >(0.92niL, 6.60mmol)*) J:t>* 3 - 

t;:^ h • ft^b7X^^ife(9i6mg, 3.96minoi) ^^p^^ ^?at^ 

tl(204mg, 0.40mmol)$:f#fco 

25% 
B}^: 143-144«C 

'H-NMR(CDCl3) (5(ppm): 11.93(1H, brt, J=5.6Hz), 8.93(1H, d, J=5.6Hz), 8.69(1H, d, 
J=2.3Hz), 8.57(1H, m), 8.54-8.45(2H, m), 8.28(1H, s), 7.81-7.76(2H, m), 7.35-7.25(2H, 
m), 6.44(1H, brt, J=5.3Hz), 5.07(2H. d, J=5.6Hz), 4.95(2H, d, J=5.3Hz), 4.57-4. 15(4H, 
br), 4.10-4.07(4H. m). 
FAB-Mass: 505((M+l)i 

IR(KBri$^JS) V(cm"'): 1728, 1601, 1560, 1477, 1425, 1379, 1325, 1254, 789, 712. 
mMm 1 2 4- (5-*;i/7^^'i';i/- 1, 3 -^•^^;i/-4 - 1 H-t^7\/P 
[3,4 -b] tfUS/';b) -N- (4 -7xy Jri^7:n-;i/) - l-\^^^i/>t> 
Y m-tmi 2) 

4- (6-7"U-;i/) - 1 - t^-7i/>:^;U:^C>^ i(£n-zr^}\yJL7.=r)\/(Di3^ 
t>D(C##^J4T"l§^nS4- (5-;b;i/A'^>f;i/- 1.3-^V^A-4- IH 
-t^^^D [3,4 -b] l^Ui?;!') - l-\i^^i/>tUlyr^>m tert-7'^;i/X 

4-x hD7x-;i/-f vi^r^- h®*^fcD{3 4-7xy 

iij^: 248-250'C 

'H-NMR(DMSO-d6) <5(ppin): 8.69(1H, s), 8.26(1H, s), 7.99(1H, brs), 7.58(1H, brs). 
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7.49(2H, d, J=8.9Hz), 7.36(2H, m), 7.08(1H, m). 6.96-6.93(4H, m), 3.92(3H. s), 3.66(4H, 
m), 3.30(4H, m), 2.64(3H, s). 
FAB-Mass: 486((M+1)*) 

IR(KBri^^J?i) V(cm'*): 1649, 1583, 1558, 1508, 1489, 1417, 1381, 1248, 1228. 

mWi 1 3 4- ( 1 -/5";i/-4 - [3,4 -d] 

Jl) -N- (4-7xy :^ri'7x-;i/) - l-\^^^i^>tl)l^^^'\tK K (^b^ 

[3,4-d] l^U ^i>'>(482mg,2.21mmol)®i>V^;b^;i/AT^ K(10mL)M(-x 
4 -7 xy ariy7x -;i/>f Vi/T^- h(0.47mL, 2.23mmoI)$Jnx.x ^iST'^^M 

^A^DV h^77^-T*)liK-rSC:i:(CJ;l3x 1iHa<b^i^(770mg, 1.79mmol)^ 

ilSL^: 81% 
it;^: 155-156°C 

'H-NMR(CDCl3) S(ppm): 8.39(IH, s), 7.93(1H, s), 7.35-7.25(4H, m), 7.06(1H, m), 
6.97-6.93(4H, m), 6.75(1H, brs), 4.12-4.08(4H, m), 4.03(3H, s), 3.79-3. 75(4H, m). 
FAB-Mass: 430((M+1)*) 

IR(KBr^^J^S) V(cm-'): 1664, 1578, 1506, 1489, 1416, 1342, 1292, 1230. 993,924, 
750. 

liiTOnMm 1 1 5iC43V^TIi^ 4-7x7^r'>7x-;H' Vi/T^- 

mmm 1 4 N-^>i^;i'-4- 4-yH-}^^'ju [3,4- 

d] - 1 - t;^'7s;>5";r*;u^::^-y-^ K ut-^^is) 

IR^: 78% 
gfej^: 175-176«C 

'H-NMR(CDCl3) <5 (ppm): 8.36(1H, s), 7.91(1H, s), 7.35-7.29(5H, m), 5.86(1H, brt. 
J=5.0Hz), 4.88(2H, d, J=5.0Hz). 4.17(8H, m). 4.01(3H, s). 
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FAB-Mass: 368((M+1)') 

IR(KBriJ^JS) V(cm-'): 1581, 1558, 1541, 1525, 1408, 1383, 1336. 

mMM 1 5 4- ( 1 -p<^;i/-4-JJI-t7^/D [3,4-d] bfU^i^- 

-N- (3-tr'j^*;i'^f-;i/) - i-\::^^i^>^:t:^)i7n^v-i K (it-^ 

^1 4) 
JR*: 92% 
ill^: 2 10-211 'C 

'H.NMR(CDCU) 6(ppm): 8.39(2H, m), 8.33(1H, s), 7.91(IH, s), 7.77(1H, d, J=7.9Hz). 
7.24(1H, dd, J=7.9Hz, 5.0Hz), 7.14(1H, brt, J=5.3Hz), 4.91(2H, d, J=5.3Hz), 4.18- 
4.16(8H, m), 3.99(3H, s). 
FAB-Mass: 369((M+in 

IR(KBr^^J&) V(cm-'): 1560, 1446, 1417. 1363, 1333, 1275, 1184, 989, 787. 
mMm 1 6 N- (4-7xy :3pi^7x^;i/) -4- ( 1-y :^-}l-4 - 1 H 
-t^^/D [3,4-d] \^VS.i^=.}l) - l-l^^^5^*>*;i/;}^dr-y-^ h* (<b^ 
til 6) 

l-p<^;i'-4- ( 1 -bf^-^i^-;!/) - 1 H-t^7 vn [3,4-d] t; U ^ 
1 H-t^^v^P [3,4-d] tr'M2/*>*ffli>i)J.:A3'Mi> HJfS^iJi 3i:f^*i®:& 

IK*; 91% 

FAB-Mass: 492((M+1)1 

mmm 1 7 4- ( 1 - 7x^;i/-4- iH-tf^^/a [3,4-d] i^'Mi?- 

;w) -N- (3-tf'JS/*;wp<^;u) - 1 -i^^7i;>^;t*;i'>J^=3S^-b-5 K • 2ifi 
(fb^til 7) 

l-^5";i/-4- -jji-if-7V"D [3,4-d] tu^ 

i;>©A»t>t){3##0iJ6-ef#^tl-2) 1 -7x:::;i.-4- {l-l^^^iy-Jl) - 
1 H-tf7\/D [3.4-d] y 5 i?><&ffl^^x 4-7xy:^pS/7x-;i/>f v>> 
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JR*: 56% 

'H-NMR(7 U DMSO-ds) (5(ppm): 8.58-8.56(2H, m), 8.45-8.42(2H, m), 8.32(1H, 

s), 8.20(2H, d, J=7.6Hz), 7.74(1H, m), 7.59-7.53(2H. m), 7.39-7.32(2H, m), 4.84(2H, d, 
J=5.0Hz), 4.13(8H, m). 
FAB-Mass: 431((M+in 

IR(^^^, KBri$^J^) V(cin-'): 1645, 1593, 1537, 1500, 1410, 1221, 974, 770, 681. 

Jl) -_lH_-tf^yo [3,4-d] U ^ i>*>CD7tPt)Dic##15iJ7-ef#^n-&4 
- il - 5,6 -7^ [2, 3-d] 

mMm 1 8 N- (4-7xy Jrv^7x-;i) -4- ( 5,6 h ^^^b >- 
4-5"aiy [2,3 -d] 5.i/-Jl) - l-\^^'yi^>iJ)l:ii^V5. }^ (it-^ 
til 8) 
IRJ^: 94% 
ife,-^: 183-184'C 

'H-NMR(CDCl3) c5(ppm): 8.55(1H, s), 7.35-7.26(4H, m), 7.07(1H, m), 6.99-6.96(4H, 
m), 6.50(1H, brs), 3.70-3.67(4H, m), 3.49-3.45(4H, m), 2.96-2.88(4H, m), 2.00-1. 92(2H, 
m), 1.89-1.81(2H, m). 
FAB-Mass: 486((M+1)*) 

IR(KBr^^Jli) v(cm '): 1643, 1531, 1506, 1489, 1416, 1225, 991. 

mMm 1 9 N- {4-'!PUU^>i^)l) -4- ( 5,6 -7^ h >-4- 

f^xy [2,3 -d] - (-fb^ 

i^l 9) 

Mj^: 185-186'C 
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'H-NMR(CDCl3) d>(ppm): 8.42(1H, s), 7.23(4H, s), 6.72(1H, brt, J=5.0Hz), 4.86(2H, d, 
J=5.0H2), 4.10-4.02(4H, m), 3.49-3.45(4H, m), 2.90-2.85(4H, m). 1.93-1.92(2H, m). 
1.81-1.80(2H, m). 
FAB-Mass: 458((M+ir) 

IR(KBrM^Jffi) V(cm-'): 1531, 1498, 1435, 1381, 1325, 1269, 1250, 1206, 984, 972. 

JiJlT0^M2 0 2 1 4- (Q-y^J-Jl) 

>io)in'^>m tert-:?'^;i/x:^7^;i/0*»t»Dl3##^J8T't#e)n-S4- (4-1^ 
UK [2,3 -d] h:U^S^-;i/) - l-\i^'yi^>ti)l7n>m tert- T'^;!/^:;^ 
^Jl^m^\ 4-- hD7xr:;i/>r V5/T;^-h(D*>to!9(3 MJiBt^^ Vi/T^ 

mmm 2 0 n- (4-7xy^^7xri;b) - 4- (4-ty h* [2, 3-d] 

IR^: 76% 

104-106°C 

'H-NMR(CDCl3) (S(ppin): 9.06(1H, dd, J=4.3H2, 1.3Hz), 8.86(1H, s), 8.26(1H, dd, 
J=8.3Hz, 1.3Hz), 7.42(1H, dd, J=8.3Hz, 4.3Hz), 7.37-7.13(4H, m), 7.09-6.92(6H, m), 
3.96.3,92(4H, m), 3.80-3. 76(4H, m). 
FAB-Mass: 427((M+in 

IR(KBrM^J?£) V(cm '): 1664, 1595, 1570, 1541, 1508, 1491, 1414, 1329, 1228, 993, 
792, 756. 

mmm 2 1 N--<>i^)v-4 - (4-t'; k [2,3-d] ^s/'-;!/) - 1 

IR^: 59% 
ill;^: 169-170''C 

'H-NMR(CDCl3) <5(ppm): 9.03(1H, dd, J=4.3Hz, 1.7Hz), 8.80(1H, s), 8.27(1H, dd, 
J=8.2Hz, 1.7Hz), 7.42-7.29(6H, m), 6.04(1H, brt, J=5.0Hz), 4.90(2H, d, J=5.0Hz), 4.18- 
4.14(4H, m), 4.08-4.06(4H, m). 
FAB-Mass: 365((M+1)') 
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IR(KBri$^J^) v(cm-'): 1568, 1541, 1498, 1444, 1338, 1273. 

2 2 N- (4-7xy drS/7x:z;i/) -4- ( 6 - D - 4 - >J 
K [3,4-d] i; ^i^^;!.) - 1 K iit^^2 2) 

4- (6-ru-;i/) - 1 tert-r5^;i/x;^7^;i/o*> 

t)Dl3##i^J9-ef#^n?>4- (6-7;i/;to-4 -tU K [3,4-d] ^ 
7xx;i/-r Vi/T:^— h6D3t)*t>t) 4-7xy:^r^>7x-;i/-(' Vi'T^-^<£fflV^ 
W : 86% 

'H-NMR(CDCl3) (5(ppm): 9.05(1H, s), 8.78(1H, s), 7.35-7.27(5H, m), 7.07(1H, m), 
7.01-6.96(4H, m), 6.51(1H, brs), 3.99-3.95(4H, m), 3.79-3.75(4H, m). 
FAB-Mass: 445((M+1)*) 

mmm 2 a n- i4-y si^^i^y jl=.)i) -4- ca-T^y-i- (2, 

6-^0 07°'; >(D*^^Dt)(lrfJfl£0 3-T^y- l-7'D^-2, 6-:J-7f- 
JR$: 8% 

'H-NMR(CDClj) 5(ppm): 8.95(1H, s), 8.27(1H, d, J=5.9Hz), 7.58(1H, d, J=5.9Hz), 
7.36-7.:9(4H, m), 7.07(1H, m), 7.01-6.97(4H, m), 6.40(1H, s), 6.39(1H, brs). 4.43(2H, 
br), 3.76-3.72(4H, m), 3.54-3.49(4H, m). 
FAB-Mass: 441((M+1)*) 

iikT<DmMm2 4i?<o 2 7(c::JbH^T«^ 4-- hD7xx;H' ^Ji/T:^-h(D 

mm 2 tmm(D:ffmi^x 'o . WMit^^^mtzo 

mMm 2 4 N- (4-^7'y 7x-;i,) -4- 
i^>ti)l^^^-^l K iit't'^2 4) 

IR*: 64% 

'H-NMR(DMS0-d6) (5(ppm): 9.11(1H, brs), 8.25(1H, s), 8.16(1H, s), 7.69(4H, s), 
4.28(4H. br), 3.63(4H. m). 
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FAB-Mass: 349((M+1)1 

2 5 N- (4-^ V7'D7t?:^ri/7x-;i/) -4- i6-r>)-)l) -1 

W : 66% 

'H-NMR(DMS0-d6) <5(ppm): 8.44(1H, brs), 8.25(1H, s), 8.16(1H, s), 7.33(2H, d, 
J=8.9Hz), 6.81(2H, d, J=8.9Hz), 4.50(1H, m), 4.26(4H, m), 3.58(4H, m), 1.24(6H, d, 
J=5.9Hz). 

FAB-Mass: 382((M+in 

mM0^\ 2 6 N- (3, 4-?^9-\^yi^t^iy^>i^)l) -4- (S-rU- 
)l) - 1 -t'^vv>^:t*;i/5}t:^1t^ K «b^tl2 6) 
IR^: 96% 

'H-NMR(DMS0-d6) (5(ppm): 8.24(1H, s), 8.24(1H, brt, J=5.3Hz), 8.15(1H, s), 6.91(1H, 
s), 6.86-6.77(2H, m). 5.97(2H, s), 4.72(2H, d, J=5.3H2), 4.26(4H, m), 3.99(4H, m). 
FAB-Mass: 398((M+1)0 

mmm 2 7 n- (4-^ h^i'^>i;;v) -4- (6-ru-;i') - i-i^^^ 

IR^: 55% 

'H-NMR(DMS0-d6) (5(ppm): 13.06(1H, br), 8.25(1H, s), 8.25(1R br), 8.16(1H, s), 
7.26(2H, d, J=8.3Hz), 6.88(2H, d, J=8.3Hz), 4.76(2H, d, J=5.3Hz), 4.26(4H, br), 3.99(4H, 
br), 3.73(3H. s). 
FAB-Mass: 384((M+ir) 

mmm 2 S N-^>i/*;u-N' -i^Ty-4- (6, 7 -iy^ h^i^- 4-^ 
64% 

'H-NMR(CDCb) 6{ppm): 8.65(1H, s), 7.39-7.19(6H, m), 7.04(1H, s), 5.76(1H, brt. 
J=5.6Hz), 4.59(2H, d, J=5.6Hz), 4.02(3H. s), 3.97(3H, s), 3.79-3.69(8H, m). 
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FAB-Mass: 432(M*+1) 

mm 2 9 N- (2 -^DO/^>i;;i.) -N' (6, 7-^;^ 

'^j^t^MMme ST-fi^tlS-fb^tie 5(0.60g, 1.61inmol)©x^y-;i/(i0mL) 
'^mz. 2 -^DD^>i-*;i/T^ >(0.97mL, 8.04minol)^JPX.> 1 0 fi?pP^Jn^ji^ 
Lfco ^^{-2-^no^>v;i/7'^>(0.97mL, 8.04mmol)^JPA^ 6. SB^P^JD 

^t?>^tlZj: f). Mlb^i!l(0.85g, 1.83mmol)<S:#fco 

'H-NMR(DMS0-d6) 6 (ppm): 8.65(1H, s), 7.47-7.15(5H, m), 7.04(1H. s), 5.78(1H, brt. 
J=5.6Hz), 4.68(2H, d, J=5.6Hz), 4.02(3H, s). 3.98(3H, s), 3.77-3. 70(8H, m). 
FAB-Mass: 468((M+3)*), 466((M+1)0 

mmm s o n- (3-^DD^>$/*;b) -n' ->>7y-4- (6, 7-i;y 

^M-rsHSii^ye 7(0.50g, i.20mmoi)©^ vrn^'sy-;^ 

(10mL)^^«lC Z-^UU^yi/)V7 X >(0.44mL, 3.60mmol)^j!)n;l> 6 m^m^m 

hZhiZii^. ^ilB<b^tl(0.66g, 1.42mmol)^t#fco 

'H-NMR(DMS0-d6) (^(ppm): 8.56(1H, s), 7.93(1H, bn, J=4.6Hz), 7.39-7.28(4H, m), 
7.24(1H, s), 7.19(1H, s), 4.52(2H, d, J=4.6Hz), 3.93(3H, s), 3.93(3H, s), 3.74(8H, m). 
FAB-Mass: 468((M+3)*), 466((M+1)*) 

H^j^J 3 1 N- (4-^nD^>i;;i/) -N' -i/T^-A- (6, 

^Jili-r SUM^y 6 7 m^n^it-^^ 6 7 (438mg, 1.05inmol)©x^ y -Jl 
(10mL)^?t(C. 4 -:J7nD'^>S;;i/T^ >(0.64mL, 5.26inmol)^APX.^ 7. 5 

MMTSdiiJCJ: Ds ^lB<b^i^(0.58g, 1.25mmol)<l:t#fco 
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•H-NMR(CDCl3) <5(ppm): 8.65(1H, s), 7.35-7.18(5H, m). 7.05(1H, s), 5.49(1H, brt, 
J=5.6Hz), 4.57(2H, d, J=5.6Hz), 4.02(3H, s), 3.98(3H, s), 3.78-3.71(8H, m). 
FAB-Mass: 468((M+3)*), 466((M+1)*) 

mMm 3 2 N' - (6, 7-vp< V ^i/ - 4 -^i-V ^} - 

N- (4 -7;b;a-n^>i^*;w) - 1 -i:^^^i^>*;i/>1^^t>-^ i^*> ({b^ti3 
2) 

IR^: 80% 

'H-NMR(DMS0-d6) 5(ppm): 8.56(1H, s), 7.93(1H, brs), 7.40-7.34(2H, m). 7.24(1H, s), 
7.22-7. 14(3H, m), 4.50(2H. br), 3.93(3H, s), 3.93(3H, s), 3.72(8H, m). 
FAB-Mass: 450((M+ir) 

mmm s s n- (4-7n^^>v;i/) -n' -i>Ty-4- (6, i-t^/ 
mm 3 0 tmm0:^mzjit)s mnit^^^mtco 

68% 

'H-NMR(DMS0-d6) (5(ppm): 8.56(1H, s), 7.95(1H, brt, J=5.3Hz), 7.55(2H. d, J=8.3Hz), 
7.29(2H, d, J=8.3Hz), 7.24(1H, s), 7.19(1H, s), 4.49(2H, d, J=5.3Hz), 3.93(3R s), 
3.93(3H, s), 3.73(8H, m). 
FAB-Mass: 512((M+3)*), 510((M+in 

mtzo 

nmm 3 4 n' -i/T^-4- (6, 7-^-/ \^^i^-4-^±v^)~)i) - 
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iU^: 81% 

'H-NMR(DMS0-d6) 6 (ppm): 8.56(1H. s), 7.90(1H, brs), 7.23-7. 14(6H, m), 4.49(2H, s). 
3.93(3H, s), 3.93(3H, s), 3.72(8H, br), 2.29(3H, s). 
FAB-Mass: 446((M+1)*) - 

mMm 3 5 N' - (6, 7-i>V h ^i^ - 4 V -Jl) - 

N- (4--(' V7'Pi^;i/^>i/;i/) - i-bi^^i^^ijjin'^^-^s.i^^ (jb^ti 
3 5) 

JR^: 69% 

'H-NMR(CDCl3) (5(ppm): 8.66(1H, s), 7.26(4H, s), 7.26(1H, s), 7.05(1H, s), 5.10(1H, 
brt, J=5.3Hz), 4.58(2H, d, J=5.3Hz), 4.02(3H, s), 3.99(3H, s). 3.79-3.70(8H, m), 2.91(1H, 
m), 1.24(6H, d, J=6.9Hz). 
FAB-Mass: 474((M+1)*) 

mmm S e N' - (6, h^i^-4-^i-'J^)-)l) - 

N- (4-^ h^i>^>i>*;i/) - 1 -t'^7i^*>:^;i//ii^1f5 (jb^tlS 
6) 

IR^: 91% 

•H-NMR(CDCl3) (5(ppm): 8.63(1H, s), 7.25(2H, d, J-8.6Hz), 7.23(1H, s), 7.04(1H, s), 
6.85(2H, d, J=8.6Hz), 5.94(1H, brt, J=5.6Hz), 4.53(2H. d, J=5.6Hz), 4.01(3H, s), 3.97(3H, 
s), 3.76(3H, s), 3.72(8H, m). 
FAB-Mass: 462((M+1)*) 

3 ? N' -i>^T^-4 - (S, l-V^ V^iy-4-^irV')=.)\^) - 
N- i4-^^)\^^^^yi^)\^) - 1 -i^^7i/*>*;i/4^^-y-^i;> «b^^3 
7) 

iR^: 87% 

•H-NMR(DMS0-d6) <5(ppm): 8.56(1H, s). 7.91(1H, brs), 7.26-7.24(5H, m), 7.19(1H, s), 
4.48(2H, s), 3.93(3H, s), 3.93(3H, s), 3.72(8H, br), 2.46(3H, s). 
FAB-Mass: 478((M+1)') 

S 8 N' -i^7y>-4- (6, 7 -i^;^ h^i^-4-^i-W-)l) - 
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JR$: 67% 

'H-NMR(DMS0-d6) 6 (ppm): 8.57(1H, s), 8.04(1H, brt, J=5.3Hz), 7.91(2H, d, J=8.6Hz), 
7.58(2H, d, J=8.6Hz), 7.24(1H. s), 7.20(1H, s), 4.61(2H, d, J=5.3Hz), 3.94(3H, s), 
3.93(3H, s), 3.76(8H, m), 3.21(3H, s). 

FAB-Mass: 5I0((M+1)0 

mmm s 9 n- n-y^ji) -n- (6, i-i^^ h^t^- 

UK*: 91% 

'H-NMR(CDCl3) (5 (ppm): 8.67(1H, s), 7.28(1H, s). 7.07(1H. s), 5.21(1H, brt. J=5.6Hz), 
4.03(3H, s), 3.99(3H, s), 3.79-3.70(8H, m), 3.45(2H, dt, J=7.3H2, 5.6Hz), 1.61(2H, tt, 
J=7.3Hz, 7.3Hz), 1.40(2H, tq, J=7.6Hz, 7.3Hz), 0.95(3H, t, J=7.6Hz). 
FAB-Mass: 398((M+lV) 

M: 75% 

'H-NMR(CDCl3) <5(ppm): 8.67(1H, s), 7.26(1H, s), 7.07(1H, s). 4.90(1H, d, J=8.3Hz), 
4.03(3H, s), 3.99(3H, s). 3.80-3.70(9H, m), 2.04-1.17(1011, m). 
FAB-Mass: 424((M+1)0 

mMMA 1 N' -^>T^-4- (6, 7 -^y^ h^i^-4-^i-vV-)l) - 
N- (3, 4-p^^\^>i^^^i^^>i^)l) - 1 -K^7'>'>:*;;i/^^=^1t^ i^'V 
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ab^ti4 1) 

"^j&t^nMmG STfi^nS-fb^^e 5(1.63g, 4.38mmoI)©i^•^5^;^;^^;^AT 
^ K(20mL);^?S(3s }:f^D-)lTK>{2.9imL,23.9mmol)^mz.. SOVC 1 S^fS 
MMnbtco ^ e>{-l:^^D^;i/T^ >(2.98mL, 23.9mmol)^j!)PX.s M^^"^ 3 . 

IR^: 25% 

'H-NMR(CDCl3) (^(ppm): 8.66(1H, s), 7.25(1H, s), 7.06(1H, s), 6.82-6.72(3H, m), 
5.96(2R s), 5.26(1R bit, J=5.0H2), 4.51(2H, d, J=5.0Hz). 4.02(3H, s), 3.98(3H, s). 3.78- 
3.70(8H, m). 
FAB-Mass: 476(M*+1) 

mmm 4 2 n' -i>'7y-4- (6, i-i^Av^i/-A-^±v^)-)i)- 

N-[2- (3, 4 -^f^U>i;;t=^i/7x^;i/) xf-;i/]- 1 - tf^7 
a^^^xvy ab^tl4 2) 

IR*: 68% 

'H-NMR(DMS0-d6) d(ppm): 8.56(1H, s), 7.41(1H, br). 7.24(1H, s), 7.18(1H, s), 
6.85(1H, s), 6.84(1H, d, J=7.9Hz), 6.70(1H, d, J=7.9Hz), 5.97(2H, s), 3.94(3H, s), 
3.93(3H, s), 3.66-3.64(8H, m), 3.54(2H, m), 2.77(2H, t, J=6.9Hz). 
FAB-Mass: 490((M+1)1 

4 3 N' -i>Ty-4- (6, l-iy^ \^^iy-4-^i-V'^)=.)l) - 

N- (2-tU2^;i/^^;i/) - i-y^^^v>ti)i7r^^^^i^> Ht^mAS) 
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W: 86% 

'H-NMR(CDCl3) c5(ppm): 8.67(1H, s), 8.54(1H. dd, J=5.0Hz, 1.7Hz), 7.73(1H, ddd, 
J=7.9Hz, 7.6Hz, 1.7Hz), 7.35-7.24(3H, m), 7.10(1H, s), 7.06(1H, brt, J=4.3Hz), 4.85(2H, 
d, J=4.3Hz), 4.03(3H. s), 4.00(3H, s), 3.83(8H, m). 
FAB-Mass: 433((M+in 

mMm 4 4 N' -^>Ty-4 - (6, \^ ^i^- 4 -^tV'V - 

N- (3-tfyi?;i/^^;i/) - i -tf'^^^*>*;i/4t=Jir-!t^i;> «b^ti4 4) 

IR^: 75% 

'H-NMR(CDCl3) 6 (ppm): 8.61(1H, s), 8.52(1H, d, J=2.0Hz), 8.43(1H, dd, J=5.0Hz, 
1.7Hz), 7.70(1H, ddd, J=7.9Hz, 2.0Hz, 1.7Hz), 7.26-7.22(3H, m), 7.21(1H, s). 7.05(1H, 
s), 4.58(2H, d, J=5.6Hz), 4.00(3H, s), 3.96(3H. s), 3.75(8H, m). 
FAB-Mass: 433((M+in 

mmm 4 5 n' -i/Ty-4- (6, 7-1^^ v^ty-^-^i-^jv-ji) - 

N- (4 -t'j S;;i/^5^;i/) - l-\^^^iy>tiJl:!r^^V-Kiy> (<b^t>4 5) 

'H-NMR(DMS0-d6) <5(ppni): 8.57(1H, s). 8.53(2H, d, J=5.9Hz), 7.98(1H. brt, J=4.6Hz), 
7.31(2H, d, J=5.9Hz), 7.24(1H, s), 7.20(1H, s), 4.54(2H, d, J=4.6Hz), 3.94(3H, s), 
3.94(3H. s), 3.77(8H, m). 
FAB-Mass; 433((M+1)') 

mmm4 e N' -s/ry-4- (6, 7-s/*p{ h^i/-4-:^::^v*u-;^) - 
N-(2- i3-\^Vi^JV) 1 -t^^i^>;b;^;^:^•^^^ Ut-^f^ 

4 6) 

81% 

'H-NMR(CDCl3) <5(ppm): 8.64(1H, s), 8.47-8.45(2H, m), 7.62(1H, ddd, J=7.9Hz, 2.0Hz, 
1.7Hz), 7.27(1H, dd, J=7.9Hz, 5.0Hz), 7.24(1H, s), 7.05(1H, s), 5.84(1H, brt, J=5.6Hz), 
4.02(3H, s), 3.98(3H, s), 3. 78-3.65(1 OH, m), 2.98(2H, t, J=6.9Hz). 
FAB-Mass: 447((M+1)0 

mMm 4 7 N' -i^yy>-4- (6, h^i^-4-^i-'JV=.Jl) - 
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N-[2- (4-\^Vi^)l) 1 =^r-b-^i>"> (-fb^t) 

4 7) 
IR^: 64% 

'H-NMR(CDCl3) (5(ppm): 8.60(1H, s), 8.44(2H, d, J=4.3Hz), 7.22(1H, s), 7.18(2H, d, 
J=4.3Hz), 7.04(1H, s). 6.61(1H, br), 4.01(3H, s), 3.97(3H. s), 3. 74-3. 67(1 OH, m), 
2.96(2H, t. J=6.9Hz). 
FAB-Mass: 447((M+in 

4 8 N' -i^T>f-4- (6, 7 -i/^ h^i^-4-^i-'JV-)V) - 
N- (5-p<5^;i/-2-t^i'*-;i/) - i-}^^^i^>ij)iyn^V-^i^> 

i^4 8) 

'H-NMR(CDCI.O d(ppm): 8.66(1H, s), 8.54(1H, s), 8.39(1H. s), 7.26(1H, s), 7.08(1H, s), 

6.69(1H, brt, J=4.0Hz), 4.81(2H, d, J=4.0Hz), 4.03(3H, s), 4.00(3H, s), 3,82(8H, m), 
2.58(3H, s). 

FAB-Mass: 448((M+1)*) 

mmm 4 9 n' -s/Ty-4- (6, 7-1^^ h^i^-A-^-r^Jv-ji) - 

N-7;i/7 1 -\i^'yi^>^)l7n^V-^i?> Ut^m4 9) 

IR^: 59% 

'H-NMR(CDCl3) (5(ppm): 8.64(1H. s), 7.35(1H, m), 7.24(1H, s), 7.05(1H, s), 6.31- 
6.12(3H, m), 4.61(2H. d, J=5.6Hz), 4.01(3H, s), 3.98(3H, s). 3.75(8H, m). 
FAB-Mass: 422((M+1)*) 

5 0 4-{4- [1- ( 2 -^DD^>'>*;i/T5 y ) -2, 

^M-r-2>ll»J6 4-ef#^n5{b^i^6 4(0.50g, 1.26mmol)©T-fe h - h U;i/ 
(10mL)v^?S{;s 2 -i7aD^>i;;i/T^ >(0.76mL, 6.30mmol)^JPX.x 5. 5B$P^ 

i:t-J: !?> 1Sia'fb^t)(0.81g, 1.66mmol)^f#fco 
M: ^fiS^ 
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'H-NMR(DMS0-d6) <5(ppni): 8.82(1H, s). 8.14(1H, brt, J=5.0Hz), 7.54-7.49(2H, m), 
7.44(1H, s), 7.41-7.37(3H, m), 4.59{2H, d, J=5.0Hz), 4.26(4H, m), 3.98(3H, s), 3.96(3H, 
s), 3.78(4H, m). 

FAB-Mass: 492((M+3)*), 490((M+1)') 

mmm s i 4-{4- ci- (3-^^DD'^>i;;i/T^y) -2, 

IR^: 45% 

'H-NMR(DMSO-d«) 6 (ppm): 8.58(1H, s), 8.09(1H, brt, J=5.0Hz), 7.48-7.33(4H, m), 
7.24(1H, s), 7.20(1H, s), 4.52(2H, d, J=5.0H2), 3.94(3H. s). 3.94(3H, s), 3.75-3.70(8H, 

m), 

FAB-Mass: 492((M+3)i, 490((M+1)") 

5 2 4-{4- [1- yf) -2, 

-l-\^^7i^=.)l}-6, V^i/^±'J')> (fb^tlS 2) 

JR^: 62% 

'H-NMRCCDCh) (5 (ppm): 8.66(1H, s), 7.38(2H, d, J=8.6Hz), 7.27(1H, s), 7.25(2H, d, 
J=8.6Hz), 7.04(1H. s), 5.46(1H, brt. J=5.6H2), 4.44(2H, d, J=5.6Hz). 4.03(3H. s). 
3.99(3H, s), 3.82-3.78(4H, m), 3.66-3.64(4H, m). 
FAB-Mass: 492((M+3)i, 490((M+1)*) 

nmm 5 3 4-(4-[2, 2-Vi^TJ-\- {A-^Y^'y^y'J)^^7^ 
y) - 1 -l^^^i;-;!/}- 6 , 1 -'J Y^'y^i-V y «b^t)5 

3) 

IR$: 48% 

'H-NMR(DMS0-d6) 6 (ppm): 8.57(1H, s), 8.02(1H, brs), 7.31(2H, d, J=8.6Hz), 7.24(1H, 
s), 7.19(1H, s). 6.95(2H, d, J=8.6Hz), 4.43(2H, s), 3.93(3H, s), 3.93(3H, s), 3.76-3.68(8H, 
m), 3.33(3H, s). 
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FAB-Mass: 486((M+1)0 

5 4 4-{4- C2, - l - O, 4-/'^U>t^:t^i^^ 

Ut^m 5 4 ) 
1K$: 48% 

•H-NMR(DMS0-d6) <5(ppm): 8.57(1H, s), 7.99(1H, brs), 7.24(1H, s), 7.19(1H, s). 
6.97(1H, s), 6.93-6.87(2H, m), 6.02(2H, s), 4.40(2H, s), 3.93(3H, s), 3.93(3H, s). 3.72- 
3.68(8H, m). 
FAB-Mass: 500((M+in 

5 5 4 -{4- [2, - 1- {Z-l^Vi^Jl^'f-JlTS. y) 

IR^: 60% 

'H-NMR(DMS0-d6) (5(ppm): 8.60(1H, s), 8.57(1H, dd, J=5.0Hz, 2.0Hz), 8.07(1H, bit, 
J=5.3Hz), 7.83(1H, ddd, J=7.9Hz, 7.6H2. 2.0Hz), 7.45(1H, d, J=7.9Hz), 7.33(1H, dd, 
J=7.6Hz, 5.0Hz), 7.25(1H, s), 7.23(1H, s), 4.64(2H, d, J=5.3Hz), 3.94(3H, s), 3.94(3H, s), 
3.80-3.78(8H, m). 
FAB-Mass: 457((M+1)*) 

nmm s e 4-{4- [2, 2-v^>t j - 1- (3-tVi>';up<^;i^T^y) 

JR^: 77% 

'H-NMR(DMS0-d6) (5(ppm): 8.61(1H, s), 8.60(1H, s), 8.53(1H, dd, J=5.0Hz, 1.7Hz), 
8.10(1H, brt, J=4.9Hz), 7.82(1H, dd, J=7.9Hz, 1.7Hz), 7.42(1H, dd, J=7.9Hz, 5.0Hz), 
7.24(1H, s). 7.22(1H, s). 4.55(2H, d, J=4.9Hz), 3.94(3H, s), 3.93(3H, s), 3.80(4H, m), 
3.71(4H, m). 
FAB-Mass: 457((M+1)*) 

MMM 5 7 4 -{4- [2, 2~Piyyy - 1- ( 4 - 1 U ^ y ) 

IR^: 72% 

66 

/ 



wo 99/51582 



PCT/JP99/016(S 



'H-NMR(DMS0-d6) <5(ppni): 8.67(1H, s), 8.58(2H, d, J=4.6Hz), 8.22(1H, brt, J=5.6Hz), 
7.42(2H, d, J=4.6Hz), 7.30(1H, s), 7.28(1H, s). 4.59(2H, d, J=5.6Hz), 4.02-3.95(10H, m), 
3.75(4H, m). 
FAB-Mass: 457((M+ir) 

5 S S, 7-^^^ hdrS/-4-[4- (l-^^;i/5^7|--2--hDt^ 
)l) - 1 -l^^^i;-;i/]^r:^Vy > (<b^tl5 8) 
mry^Jtil^^G 7 06512 (1968) {3HB«^^^TV^-^> 6 , 7-i?^ h 

^i-'JV> (-fb-^tld)) (6.00g,21.9mmol)®x^57 
^-)l{30mL)\^miZ^ rl3M®l, 1 - liX -2--hDxf-l/> 
(4.27g,25.8inmol)^iPX.x 5 0 °CT- 9 ^P^Mffi}* t fc^> 2. 5 ^P^JPHaii^^ t 

-Olil^-rSC: »5^ 1ilB<b^tl(2.65g, 6.78mmol)^&^#fco 

IR^: 31% 

'H-NMR(CDCl3) <5(ppm): 8.61(1H, s), 7.20(1H, s), 7.02(1H, s), 6.64(1H, s), 3.96(3H, s), 
3.93(3H, s), 3.74(8H, m), 2.42(3H, s). 
FAB-Mass: 392((M+in 

mmm 5 9 S, 7 -i^;<h^i/-4-{4-[2--hu~l - (4-l^U->*;i/ 

MMm5 8-r-f#?>nfc'fb-&t)5 8(730mg, 1.87mmoI)® tf U >(10mL);g?^iZ, 
4 -T^ y i'*>(0.57mL,5.61mmol)?&;!lP^x r;i/rf >|?H^Ts 8 0'C 

T h^^^7^--e)|!iS^-rSC:i:{C<fc D> «IB^b^i^(130mg,0.29mmoI)^f#fco 
15% 

'H-NMR(DMS0-d6) 5(ppm): 9.01(1H, br), 8.57(2H, d, J=5.9H2), 8.57(1H, s), 7.36(2H, 
d, J=5.9Hz). 7.24(1H, s), 7.18(1H, s), 6.40(1H, s), 4.56(2H, d, J=5.3Hz), 3.94(3H, s), 
3.93(3H, s), 3.76(4H, m), 3.54(4H, m). 
FAB-Mass: 452((M+1)1 

mmm e 0 e, 7-i;>/ h^'>-4-{4-[i- o, 4-p<5^u>s;:t=^i' 
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6 0) 

8% 

'H-NMR(CDCl3) <5(ppm): 9.79(1H, br), 8.71(1H, s). 7.29(1H, s), 7.06(1H, s), 6.82- 
6.73(3H, m), 6.56(1H, s), 5.98(2H, s), 4.46(2H, d, J=5.6Hz), 4.04(3H, s). 4.00(3H, s), 
3.75-3.71(4H, m), 3.44-3.41(4H, m). 
FAB-Mass: 495((M+in 

mmm e i n, n' -i/i^^u^^i^ji-A- (6, i-i^A 

{b^tl®(500mg, 1.82mmol)©T-fe h U ;i/(10mL)?grti3s N, N' 

I h-(DCC)(376mg, 1.82mmol)^^PX.^ ^i^-^f^^lHf Lfco 
DCC(376mg, 1.82mmol)^Jnx.x 3 BF^JO^ii^ Ufcf^. S^SrtC: ^ O O A 
(10mL)^j!lP^x ^ e>(3 3 BHMii^Lfeo ^ e)(wDCC(376mg, 1.82mmol)^JOX., 

^?)(c^mifS^DT hy7 7>f--r)BM1-Sc:i:(cJ: t)x ^glBfb^t)(73mg. 

0.15mmol)^ff fco 
8% 

'H-NMR(DMS0-(i6) <S(ppin): 8.62(1H, s), 7.65(1H, br), 7.28(1H, s), 7.21(1H, s), 
3.94(3H, s), 3.94(3H, s), 3.81(4H, br), 3.62(4H, br), 3.32(2H, m). 1.87-1.72(8R m), 1.62- 
1.57(2H, m), l.43-1.07(10H, m). 
FAB-Mass: 481((M+1)1 

mmm e 2 4- (6, i -i^?^ h^i/-4-^i-w~)i) -N-hi/)i-i 

<b^t)®(1.00g, 3.65mmol)®^ V7'D>'V-;i/(20inL)^?«(C. tU)!S®N- l\f7. 
(p<f-;l/5=-;t) /5^b>] - p - h;i/X>;^;i/*>T 5 H(1.10g, 3.99mmol)>S:i)P^s 
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IR^: 58% 

'H-NMR(CDCl3) d(ppm): 8.68(1H, s), 7.83(2H, d, J=8.2Hz). 7.27(1H, s). 7.27(2H. d, 
J=8.2Hz), 7.06(1H, s), 4.03(3H, s), 4.03-4.01(4H, m), 3.99(3H, s), 3.82-3.78(4H, m), 
2.43(3H, s), 2.41(3H, s). 
FAB-Mass: 502((M+in 

^ifiS^J 6 3 4- (6, l-V/^ Y^'y-^-^ir-J\)=.}\^) -W - (3, 4 
- ^=f-\^yVi^^^y^y='y)\^) -N- \-\f.^=yVyi2)\^if-^^Wy 
({b^tl6 3) 

%mM 6 2 T'f# ^nfe-fb^^ 6 2 (599mg, 1.20mmol)© U v >(5mL);gr«(3, 
^Dr:;U7'^ >(0.74mL, 5.94mmoI)* JP^. T;!/rf >»fflMTT 5 RfP^JPMiS t 

i>'J *y;i/*^A^D"7 b ^^7 ^--eMS^-rscihJcJ: tiiB<l:^i^(248mg, 
0.41mmol)^f#fco 
34% 

'H-NMR(CDCl3) <5(ppin): 8.66(1H, s), 7.66(2H, d, J=8.3Hz), 7.28-7.26(2H, m), 7.21(2H, 
d, J=8.3Hz), 7.06(1H, s). 6.76-6.60(3H, m), 5.98(2H, s), 4.23(2H, d, J=5.3Hz), 4.03(3H, 
s), 3.99{3H, s), 3.72-3.71(4H, m), 3.61-3.60(4H, m), 2.40(3H, s). 
FAB-Mass: 605((M+ir) 

%%m 6 4 4-[4- (2, 2 1 -^f-;bf^;tt:-;i/) - 1 -t:^ 

'fb'&tl^CS.OOg, 18.2mmol)©T-b h U ;K50niL)?if^S{C. rf5l£(D[t;:^ (^^ 
>]7*D/-?>i/*^ h U;i/(3.40g,20.0mmoI)^jDX.s 4. 5 B^F^An#?i 

*^-rSC: ct t)x ^iB<b^i^(6.17g, 15.6mmol)*f#;feo 

M: 85% 

'H-NMR(CDCl3) (5(ppm): 8.71(1H, s), 7.29(1H, s), 7.06(1H, s), 4.06-3.94(4H. m), 
4.04(3H. s). 4.01(3H, s), 3.87-3.83(4H, m), 2.65(3H. s). 
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FAB-Mass: 397((M+ir) 

mmm e 5 - (6, h^i^-4-:^-^^>f >;-;i/) - 1 

'fb^tl®(5.00g, 18.2mraol)©X^y-;l/(30mL)^?^St. rf?l50 S , S' 
)]/-n-iyT J i/^yi-^ 5. K*;i/^:^— h(3.26g, M)S90%, 20.1mmol)^iin;tx 1 

T^Jfeif. |g*|-rsc:i;t J: *if3<b-^^(5.69g, i5.3mmoi);&f§:feo 
IR^: 84% 

'H-NMR(CDCl3) (5(ppm): 8.70(1H, s), 7.28(1H, s), 7.06(1H, s), 4.09-4.05(4H, m), 
4.04(3H, s), 4.00(3H, s), 3.78-3.75(4H, m), 2.83(3H, s). 
FAB-Mass: 373((M+ir) 

mmm e e (6, 7 -i^^ h^i^-4-^i-v^)=.)i) -1 

||»J3 10Sii&^{^T-??> it^m3 1 i:lRl^{3<iia{b^tl(66.7mg.0.18mmoI) 
W: 17% 

'H-NMR(CDClj) (5(ppm): 8.70(1H, s), 7.28(1H, s), 7.06(1H, s), 4.50(2H, q, J=7.3Hz), 
4.04(3H, s). 4.00(3H, s), 3.95-3.92(4H, m), 3.75-3. 71(4H, m), 1.38(3H, t, J=7.3Hz). 
FAB-Mass: 371((M+ir) 

6 7 N-i/Ty-4- (6, 7 -iyp(.h^i^-4-^i-y'V-)l) -1 

-fb^tJClXl.OOg, 3.65mmol)0-r V rn — ;i/(25mL)?§?t(3, rfJflg® vT'y ^j;!/ 

^^i' 5 h*^ 7ix;i/x;^7^;i/(o.96g.4.03mmol)Sj!]PX.> 1 2mmM^M^Ltzc 

tl> Iif3{b^t)(0.70g, 1.67mmol)<&#;^o 
46% 

'H-NMR(CDCl3) (5(ppra): 8.72(1H, s), 7.46-7.40(2H, m). 7.31-7.25(2H, m), 7.13(2H, d, 
J=8.6Hz), 7.07(1H, s), 4.04(3H, s), 4.00(3H, s), 3.96(4H, m), 3.79-3.76(4H, m). 
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FAB-Mass: 419((M+ir) 

mMm 6 8 N' -i/Ty-N- (3, 4-S;pt h=^rS'7x-;i/) -4- (6, 
tl6 8) 

W09 8/1 4 4 3 1 {CHBil^nTV^5N- (3, 4-^^^ h3ei/7x:z;v) 
-4 - (6, 7 - 1 - }^^'7iy>^^it3)]y^^ 

^■y-^ K(499mg, l.OTmmoOCDT-lr h U ;i/?g?4[(15mL)(3s DCC(4397mg, 
2.13minol)s N, N-i^W 77*0 b;;i/Xf-;V7' ^ >(Hunig base)(0.19mL, 1.09mmol)x 

H(224mg, 5.32mmol)=&J!jP^x r;i/=f >#HMT-^ 2 BP^^D^ii^Ufeo 
^ (C DCC(439rag, 2. Ommol)^ Hiinig base(0. 1 9niL, 1 .09mmol)x S/Ti-K h* (224mg, 

5.32mmoi)^m^2BmmmmmLtzo m^^mm'^. 

ifU^V^vy^-HmUt^ZtiZ^y). *iiB^b^tl(167Ing,0.35mmol)S^#feo 

IR^: 33% 

'H-NMR(CDCl3) <5(ppm): 8.66(1H, s), 7.40(1H, brs). 7.26(1H, s). 7.02(1H, s), 6.83(1H, 
d, J=9.2Hz), 6.68-6.64(2H, m), 4.02(3H, s). 3.97(3H, s), 3.87(3H, s), 3.87(3H, s), 3.64- 
3.58(8H, m). 
FAB-Mass: 478((M+1)*) 

6 9 N- (4-7xyapi>7x::i;i.) - 4- (4-t^VP [3, 4- 

d] - 1 -i^'^^i;>*;i/;tf^-y-^ K (<b-&ti6 9) 

t>^lZ0%mi 0T"f#^tl?.4- (4-l^5^/o [3, 4-d] l^'J 

- 1 - t^7i>*>;!3;i/;t-:>^ te^t-:/^;^xx7^;^$fflv^. 4 hD7x.r;i/ 

IR^: 48% 

'H-NMR(CDCl3) (5(ppm): 8.43(1H, s), 8.04(1H, s), 7.36-7.29(4H, m), 7.09(1H, m), 
7.01-6.97(4H, m), 6.32(1H, brs), 4.20-4. 16(4H, m), 3.82-3.80(4H, m). 
FAB-Mass: 416((M+l/) 
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mmm i o n- (4-7xy:¥-S'7x-;i/) -4- {q-myu^i^-a-^ 

[4, 5-d] tfU^S^-;!/) -\-\^^'7V>fi)\^if^^'^KY «b-^#J 

7 0) 

4- ( 6 -rV :::;!/) - 1 - t--?.^ i>*>*;i/7t-:>|^ tert- 7f-;i/x;^x;i/(DA^ 
t)0(C##fi?iJl lT-?#^n§4- (6-t Ko^i/-4-'1' ^iS'-y [4, 5- 

Jt2^: 52% 

'H-NMR(DMS0-d6) (5 (ppm): 11.50(1H, br), 10.85(1H, br), 8.64(1H, brs), 8.13(1H, s), 
7.49(2H, d, J=8.9Hz), 7.39-7.33(2H, m), 7.08(1H, m), 6.96-6.93(4H, m), 3.57(8H, m). 
FAB-Mass: 432((M+ir) 

##0|J 1 4-[N- (4 -7xy :^ri^7x-;i/) )\/\- 

>*;i/^x>^ tert-7'f-;i/x;^x;i/ 

N -tert- 7' h *;i/3t?-;H:f >>* >(2.50g, 13.4mmol)®^'fbp< f - U > 
(25inL)5TO(C, 4-7 xy dri/7xx;i/>f h (2.83mL,13.4 mmol)^*D^> 

i3^b^tl(5.71g, 14.4mmol)^f#feo 

'H-NMR(CDCl3) (5(ppni): 7.35-7.26(4H, m), 7.07(1H, m), 6.99-6.95(4H, m). 6.35(1H, 
brs), 3.49(8H, m), 1.48(9H, s). 
FAB-Mass: 398((M+in 

2 4 - (2-7'^y-6-7'U-;i') - 1 -li^^i?>:^;i/;J^>^ ten 
-7'^;i/x;^7^;i/ 

fpIgO 2-T5>'-6-^DD7'>; >(3.00g, 17.7mraol)0Di^P< AT ^ K 

(20mL),^ii?t{C. h ijx^;!/^^ >(12.3mL, 88.2mmol)i> J;t>*N -tert- 7 h dpi/ 
:*(;i/;t^-;ut'^7i;>(3.62g, 19.4mmol)^j!lP^. ^iST- 4 I^F^^#^. 6 0°Ct:6 
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m^i^m. 7m. ^mt^Zt:CX<0. ^IBfb^tl(2.50g, 7.84mmol)^f#fco 
IR^: 44% 

'H-NMR(DMS0-d6) <5(ppiii): 12.20(1H, br), 7.70(1H, s), 5.77(2H, brs), 4.11(4H, m), 

3.43-3.39(4H, m), 1.43(9H, s). 
FAB-Mass: 320((M+in 

IR(KBr^^J?£) v(cin-'): 1695, 1610, 1568, 1487, 1421, 1261, 1171, 1009. 
^%m3 6- ( 1 -bf'^^S/*x;U) 7"U > 

t'^^S/>(5.57g, 64.7mmol)©'1' V7"D;V — ;i/(50mL)M{3, 6 - ^ D P 7*>; 
>(1.00g,6.47mmol)^i!)PX^ 1 . 5l^§P^Mm^^ 2. 5 BtP^jDHail^Si Lfeo 

^S^^m^mmb. f&m-k^Ti^^M^s ^DD;tx;i.A<^:iN-CTHF-rfi&l±iL> « 

5.25mmol)^t#feo 
81% 

^%mA 4- (5-*;i'>'N-^'f';i/- 1 , 3-yp<5";i/-4- 1 H-tf7^7Pr3, 
4 -b]t U - 1 tert-7'^;i/x;^x;i/ 

2-r^>'-6-^^nDru>©*»to>)(3r|5fl5©4-e7DD- 1, 3-i;p<5^ 
;u-jJi-t^^vD[3 , 4-b]t^'Ji/*>-5-:^;i/5j^^-y-^ K^fflv^smMi. 
## f^J 2 i: iBili® ?S J: D . B^t^ti ^ntzo 
iR^: 97% 

'H-NMR(CDCl3) (5(ppm): 8.45(1H, s), 6.56(1H, br), 6.39(1H, br), 4.01(3H, s), 3.64- 
3.60(4H, m), 3.33-3.29(4H, m), 2.67(3H, s), 1.48(9H, s). 
FAB-Mass: 375((M+1)") 

IR(KBr^^J^) v(cm-'): 1672, 1576, 1431, 1367, 1255, 1176. 

##g!l5 i-^^;i/-4- ( 1 -tr^^i;^;i') -jji-t^-^ynts , 4- 

• ;f r • y ^ • ^ ^ ;^ h U -(J. Org. Chem.), 21, 1240-1256 

(1956){Cia«$nTV^i>:&^£^;mUT. 4^t KDdp$/- 1 IH-t^ 
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^Vn[3, 4-d]tU ^f/>(1.20g, 8.03mmol)^?>4-^DD- l-^5^;b-J_ 
(5.55g, 64.4inmol)©-r V 7"D ;^ J -;i/(50mL)^?S>&iPX.x ^fiT- 1 ^P^}i#^x 1 

^P^«Mtfco SJ!K^S%^i^St^ fialO:t«7k*^)P^^ ^□D;J^;i/ATttaix 

HB'(b-&tl(1.44g, 6.61mmol)Si#fco 
83% 

##^J6 l-7x-;b-4- ( 1 -l^^vi^z:;!/) -JJH-l^^^yD[3, 4- 

b^^-7i'*>(3.74g,43.4mmol)©^ V T^D^nV -;i/(10mL)^?$IC. — :f-;i/ • /J" 
7' • — >)/ ^' ' >TX7.Y^) —(J. Org. Chem.), 21, 1240-1256 (1956)i3ia® ^tl 
■rv^i>4-^nD - 1 -7xzi;H:^^v'n[3x 4-d]l^U ^i^'yci.oog, 

■r S i: J: t) > *ilB'(b^i^(i.07g, 3.82mmoi)<g:f#fco 

88% 

'H-miRCCDCU+DMSO-dfi) ^(ppm): 8.43(1H, s), 8.15-8.1 1(3H, m), 7.55-7.49(2H, m), 
7.34(1H, m), 4.02-3. 99(4H, m). 3.07-3.03(4H, m). 
FAB-Mass: 281((M+ir) 

#%|^J7 4- ( 1 -l^^7i^-;i/) -5, 6-7^ h^^5^l/>5^xy[2, 3- 
dJtU ^ 

4-^aD - 1 -7x— ;i/t;^^/D[3 , 4-d]t'; ^ >®*^to D {-^t^d 
•t^-'f ^;i/X(Heterocycles), 42. 691-699 (1996)1;: IBtg ^ tVT t'>§4-^nD-5, 6 

-7^ h7^f-u>^xy[2, 3-d]tu 5 s^'^^fflosw^Mis ^^metm 

74% 

'H-NMR(DMS0-d6) <5(ppm): 8.46(1H, s), 3.35(4H, m), 3.26-3.24(4H, m). 2.85{4H, m), 
1.88-1. 86(2H, m). 1.75-1.73(2H, m). 
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FAB-Mass: 275((M+1)^) 

#%<^J8 4- (4 -tf y h'[2, 3-d]t:'J ^i^'-^U) - l-l^'^^S<?>*;i/ 
^^>m tert-7'^;i/x;^7^;i/ 

' if7 ' ry-Vtiy ' ' ytf-xx-r-a Am. Chem. Soc), 

77.2256-2260(1955)(CHBI6^i^TV^S4-^;l/*7•M^ U h'[2, 3-d]l:fy^'>* 
>(742mg, 4.55mmol)<Di/^^)V!t^JVATS. K(10inL)^ft{C. ^mtl U '!7i^(755mg, 
5.47mmol)^*J:t;f3'i7<bP<5^;i/(0.34mL, 5.47mmol)^j!)DX.x T;^3^>#HMT^ ^ 
S"t$*^it#t;fco ^IJt^mz h Ux^";!/^^ >(3.17mL, 22.7mmol)iJj;UfN-tert 
- 7 h =^ * ;b 5t^* - ^ -7 5/* > ( 1 .67g, 8.97mmol) 4 iflD X. > L yfe 

h^i/*;i/;}tx;i/t^^i/*>(0.90g, 4.83mmol)^*nx.s 1 1 

3.33minol)^ff :fc<, 
JRS^: 73% 

'H-NMR(CDCl3) (5(ppm): 9.05(1H, dd, J=4.3Hz, 2.0Hz), 8.86(1H, s), 8.26(1H, dd, 
J=8.2Hz, 2.0Hz), 7.40(1H, dd, J=8.2Hz, 4.3Hz), 3.86-3.82(4H,in), 3.68-3.65(4H, m), 
1.50(9H, s). 

FAB-Mass: 316((M+1)0 

IR(KBri^^J^) V(cm-'): 1686, 1560, 1497, 1421, 1365, 1333, 1244, 1163, 1005, 808. 
##(^|J 9 4- (6-7;i/;i-D-4-l^U hi 3, 4 - d]t >M i^x;i,) - 1 - 
t^^vy >*;i/^>^ tert-7'5^;i/xxx;b 

•;t7'•/x'fi/:^;^•'i^^;:^hU -(J. Med. Chem.), 19, 1823-1835 
(l996)^c:fB«^tlTl^S:&S{c^pl;•r. 6-7;i/:tai^y K[3, 4-d]ty5'>* 
>-4 ( 3 H ) -;r>(1.48g, 8.96mmol)*^<?)4 -ii7PD- 6 -7;b;i-D K[3, 

4 -d]i^'j ^ v>{c^2iLfco z(Dmm^^(Dmih^^uy(25mL)mmz. hv 

x^^Ar ^ >(3.75mL, 26.9mmol)i5 J:OfN -ten- 7' h dri/:^3;i//1tx;H^/^7 i/* > 
(2.00g, 10.7mmol)?&iP^x ^U-^tj^^m^Ltzo SjS5ffi(Ctg«I:fe^7K^iP^x 
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tl^JxPU^ Vif^y -['-•^mmt^::tiZ^lO. i^iB<b-&t)(1.73g, 5.20mmol)^ 

IR*; 58% 

'H-NMR(CDCl3) <5(ppm): 9.03(1H, s), 8.76(1H, s), 7.28(1H. d, J=2.0Hz), 3.87-3.83(4H, 
m), 3.69-3.65(4H, m). 1.51(9H. s). 
FAB-Mass: 334((M+1)*) 

1 0 4 - [3, 4-d] l^U^v-;i') -l-l:f'^^i^> 

tiJV^^ym ten- y^^Jl^ 7.^)1 

rtJflg®4 -T^ y [3, 4-d] l^U ^ i/'>(420.8mg, 3.11mmoI)®i'' 

yt3=e^'^>(5mL)mmm^8 O'ClzmUL. M^>r V7'^;U(0.43mL, 
3.20mmol)*J!)DX.> 151^1^1? 3 B$P^MS# tfco ^ ^(Cffi?!^^ VT ^ 
(0.43mL, 3.20mmol)^^)Q^^ 3. 5 B^P^AP^jIs^ L li* t T^Co i^M 

{2.00mL, 14.3minol)j3J:yfN-tert-7' h#'>*;i/;K-;H^^^2;>(1.00g, 

A^DVhyv7^ d i: (3 J; D ^ 1iiB^t:^t)(20.4mg, 0.07mmol)$f# 

IR^: 2% 

'H-NMR(CDCl3) 5(ppm): 8.43(1H, s), 8.03(1H, s), 4.05^.02(4H, m), 3.68-3.64(4H, m). 
1.51(9H, s). 

FAB-Mass: 305((M+1)*) 

##0|J 1 1 4- (6-b Ho^ri'-4-^' ^^'V* [4, 5-d] Ki^=-Jl) 
- 1 - t^-7i?>*;i/3f^>^ tert-:^^;i/x;;^7^;i/ 

hDtfU ^S^>(1.00g, 5.44minol)<l:iJPX.> 1 BtP^^W^ t feo S. 

>>;!7;i/:J^-;i/t^7 15g. 6.17inmol):feJ:t; h U x5=-;i/T ^ >(3.59mL, 
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tiiz-ki^^m^. miULtzf^^B^mM. T^m. ^^mt^^tiz^t:), 4- (6- 

^;i/x;^7^;i/(888mg, 2.74mniol)?:fifco 
50% 

'H-NMR(DMS0-d6) (S(ppm): 8.47-8.42(2H, br), 7.99(1 H. s), 3.45(8H, m), 1.42(9H, s). 

FAB-Mass: 325((M+1)0 
( 2 ) ( 1 ) T-f§^nfc<b^tl(888mg, 2.74mmol)©x^ y ~;i/(10raL);§?t{3. 
lO%J^^i^ t> A -j^^(200mg, 50%^7R)$:^I^X.^ 7K^MMT. 2 B#P^jt# t 

>(1.91inL, 13.7mmol)*Jj:t>'l , 1 :i3;i/7}?x;i/ ^-f ^ ^V^-;i/(888mg, 
5.48mmol)^j!jnXs 8 0°CT4. 5B#F^i!)PM#L?to 7J<(C$){t^ 

t)(161mg, 0.50mmol)^f§;feo 
IRS^: 18% 

'H-NMR(DMSO-d«) (5(ppm): 11.49(1H, br), 10.83(1H, br), 8.10(1H, s), 3.50-3.48(4H, 
m), 3.43-3.42(4H, m), 1.42(9H, s). 
FAB-Mass: 321((M+1)') 

m^m 1 



<fc^^5 lOOmg 
?L ili 6 0 m g 

3 0mg 

h:x;i/7';i'D-;i/ 2mg 

Img 

mm 2 isc^j 
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1 5 0 mg 



2 8 Omg 



it^m 4 1 



1 0 0 mg 



4 0 g 



4 0 mg 



1 Omg 



0 . 1 c c 



c:n{C7K^inx.T±a i o o c c tt^o 
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m ^ CD m m 

1 . -ISiC ( I ) 



w 

D'* Z 
I 

gm^ t <tt#g^©^7^D7"j-;i/T;i/dr;i/S. CQR^^ Qli^ 
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R^Htm^R^tnmi:^^) . cq^r^^ (^*^ Q'^itmrn^hnrnxh 

R'^\tmm(DR' tnmi:^^) ^fcliSOgR^^ (^4^. R^^ttHulBCR' 
i:|5liET-*>^) ^St] *:feliCR'R« R'^5J;U^R«li^ 
tji^Xi^mmi: iyTJ&. -Wm. C00R3^ R ^^ttifflB^R ^ h 

SfeliSOzR^D (iCff. R3 0|ifff3©R3i:lia-^fe§) 
■r] <^^t [fcfc'L. R 'A^7K^'^fe5i:^{-ISoT. R^tR^i^^t^L. Vifi 
N-R2 (itct', RMituiBi:I^I«-e$>2.) ^mt. R^-^R^ {^^. R^liHulB 
^|5lg-r-2&S) $^fC*.J:l^o U^soR^^fcliSR^^ii^. Vfi 
N-R^^jfeliCR^R'^^-r] . 

D>y>j^^. -hD». NR^R'° {5^*. R^*>J:t>'R |5l- 

tfcli^^rfoTx B(isBcDR'i:(^«S«-rA* x SOgR"^ (^'^'x R'^liaulB© 
R^iilBj^T'^S) ^feliCQ^R'' C^*. Q«liBuiB©Qi:l5|«t-^t). R'' 
li. mUOR' hnm^Uriy^. 0R="' (i^fti. R3''liMIB©R='i:l^^t$> 

^fcliNR'^R'° R'^^J:t>*R'^ttx 1 fcliS^C -^T^ buIB 

(DR'hnm^^tiy^. R'^hR>°*^-M(c^coTaii*> L<li#a*fe®^^^ 

t). R'"'\tmmoR''tnmx&^) . OR'^ {^p^^, R'^i^^ tflBcDR'i: 
mm^Mtiy^. CQ'^R'' i^^. Q°iiHyi3®Qhl5lftT'fe»3. R''l±. tulB 
©R 'i: 151^4 at- /tPs 0R3° R3°iiH5iB©R'i;lBl«-e$)5) . 
SR3" (^ffx R^'^liBfflBOR'iiPaT^S) ^fcliNR'^R"' 

R"'*s-|^(c:;&o-rfi«l*L<lil^Sm®^^f^«5^^SS:^-r) 5&^f] 
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R'"ttHuiB0R>i:l^aT*S ) ^tz\tNR''R'' (^*. R»^i5«t 

t>-Ri''ii. m-^tzitmta-ox. mmcDR'tmm^mti?. R^'tR'^ffi-m 
tc5ferpTSJfe*>b<{ii^gi:^®^^^it^M^^-r) ^^t] *^f> ^^t. 

(1) V*sN-R«^feliCR'R«**Us U*sNR^R\ OR^SfcliSR^S 

T-^t)x R3''iiHfiiBoR='i:i^^-cfes) ^mti . mmM'^ttzimnm^^ 

D'-D-^-^^ofc^jcDAs. C-R«' (^*x R«'liBul3©R^i:l^aT'«> 
. N-R2A' (jl^^J, R2A- jiflfiHgc!)R2Ai:Pl«-c^S) ^fcli^^JI^* 

gm*.L<ii#Bm®t7s;>. a^*.t<{i#sifeotu^i;>x am 
#am®7^ m^^t<\t$m^<D^>-^y^Mt) ^^lx^^k 
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(2) vn^mMm^ttzimnm^^mL. ut^NR'R^^mtt^. 

(2-1) 

gm^ u < it$mmo^ ^ 2 >s m^'h t < ai^gj^i© hut 

-;K gmt L<lil^g^®f^:t7x>, gji^t, t<lil^g^©5^7'^/-;K g 

Ife* L < tt#g«i®^ y^T^-^b. gife* b < tt#gife0^Ti'*T\/-;b. g 
tfe* L<ttl^fi^Sl®tryi'•>^ ggi^i) t<<i#gjfe©t7i;>. ggi*L<{±# 

(2-2) 

wn^Liit^mmomm^TJi^y. g«i*)t<tt#gSi<;Di:^n-;i/. gm*) 
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t < »g^© 1,3- v-;k sm* l < immmo 
gj^*)b<i*iNS^®^ v:3^i?-y-;K gKi*»t<iii^gi^®f-:i-7x>. 5^ 

<lil^g^®^7''>*7'^>^--;i's gm* t<li#gm©l^'>'i^>^ gii*)b<«l^ 
gm©i^7i>->> gJ^*)L<li#gm©t;'j g^*>L<ttim»i®tu 

(2-3) 

t5D2*sC-R^"" R^""liMiB©R^" i:l5l^-r-*2>) ^Mttf^. 

(2-4) 

D\ D^ D^^ctlJ^D^^sC-R'' (i^ff^ R''ld:^ ft(t^S©j^^I^^5{)^l^ t) ^ 
ofcffiic©-^©R°*'<tJt*S©-^®J^^Ji^i:-M{c^toT. gJfe*) U < 
g«l©fli3SiCT;V'^>^ SJfe*»L<l±^^g*fe©i^D-;K gJSt*) >< lil^g^l® 

mm^ b < li#gm©^^■^^i^:^^/-''^^ S*^* ^ < li^gJ^®-^ v^if 

Sg|*»L<lil^gm©i^y i^>> glfe4) t<<i#gJ^I©t^i^>. g|fe*)t<li 
#g^©l^u^•:^>^ g^*L<li^^g^fe©l^u^i;>^ ggi*,u<ii#gm© 

i^*fcli^©m3^fl5t-^^^*T'S^o 

3. X^tzltZ(D'ptJi<ti>-:^ifiMMmi'-t:^^. Y*5C-R* (^*^ R* 
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R « *j J; R ' ° liitfiB t mmx'$>^ ) sit ^oish 3 mm(D^mm^mmit 

6. R**s2K^M^-r*feD> R2ASzk^M^> g«ir;i/dr;i/«x mmi>L<im 

MiRomm^mmcD'^^m^mmib^mttzit^omm^mz^f^^n^mo 
Dry -)iT)i^)i^-r:&?>mM<Dmm 6 iBm©^M^it«^<b^i^t fcii^© 

8. V*sN-R« R'lilffB^lBl^T-S)S) 

1) D'i:D2*s-iii{3;5iotN-R2A R^Aji^gBtlel^T-fe-S) 

2) D'*5ctt;fD2;!^^n^n3ai:(3C-R^' (^pfs R^' liBulBilPI^Tfe 

D3i:D^*s-l^{C55:oTN-R''* (^*> R^^^liBfliBisIBIigT^ 

3) D'^J:l>-D''7bs-^n-en3fej£(3C-R«' (^ft^x R«' liBui3i:ISia-C^ 
^) T•*!5^ D2i:D3*s-i^(C«ioTN-R2A (iCicJi, R 2^1^1513 i;|gi^-^.^ 

4) D»*SC-RS' (iC^x R^*lififfl3i:I^SlT^5) T^Dx D ^ D 
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8) D»s D2*jj:yfD=»*s-?n-€'n?4i:icc-R^ (m. R^itmmtmm-^& 

9) D\ D^iJctOfD^ds-^n-^mijAl-C-R^ (iCffx R^liHufBi:|p|ilTfe 

10) D\ D^iJctth'D^^bi^n^n^teiticc-R^ (^t^j, R«jiHuiai:i^^-c 

1 1) D^ D^^XXyD^tli^Mfim^izC-R^ (^*x R^lii&HBfcl^^T 

12) D ^i>J:t>'D3AJg^i^^-?:^D^ D J:r>'D 'A^^tl^Mij^lc C - R ^ 

13) D'*5J:yfD=»*s^n^n^3i:tC-R^ R^liHfiHBi:lsI^T-^?>) 

14) D ':}3<ttjfD2As^n-?n^S:(3C-RS (^«. R^ttHUl3i:l^aT-$>^) 

15) D':jS^UJ)'ifi'in^nm±izC-R^ (^*x R^liBu!Bi:l^^-C^i>) 

16) D3*5J:UfD''*s:^ix:eM>bi:lcC-R« (iCi^'x R^ttHul3i:lRiaT-«>S) 

17) D^ijctu^D^d^^n^miiitcc-R^ (^4^^ R^itm^tmm-c^^) 
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18) D\ D^, D^^Jj^t/^D^As-^n^nMlcC-R^ (^f+t^ R^liauHBi: 

19) D '43j:t;fD2*s^ti^n$bi:{cc-R^' E^' itmBtmm-^^ 

2 0) D '43J:t;^D''*5^n^tl3i35:(cC-R^' (^>fs R^' liMiBhlpjaT'^ 

2 1) D^iJcfcUfD^ts-^n-en^AtcC-RS' (^*. R^'limi3i:|qlil"??*> 
i.) T-$)t)x fcD2*s-j^(c^oT?iltM^T-feS 

9. V*s^mii^^feliiiMJI?T-$>0> 

1) D'i:D2*s-i^{3;&:oTN-R2B (^tl^x E^^\im%^tnmtf&^) 
D3*JJ:t;fD''*s^ti^n?4jfe(cC-R^ (i5;*x R*=ttiuiai:l5l«T'*S) 

3) D'^»J:tjfD**s^n^n^4j^(CC-R^ R<^ttH«H3i:l^^-C^?)) T' 

4) D'*sc-RC (^41, RCttluiBi:I^«T*fe-5) T-$>>). D ^ i: D ^Ttj^-^tz 

5) D**JC-R^ R^tttuiSi:|S|«T-$)5) T-S)Dx D^iiD^^s-^tC 
3&JoTS^i^^T'fet)x D'3t>sN-R2»' (^4>. R2«' liHulBi:I^8T-feS) T- 

6) D 'ilD^As-i^tCT&oTN-R^B (i^ftJ, R 2B|if[HHh|Bl«T-$)2>) Hth 
bx D3*sC-R<= R°{iB5iBi:l^a"^fe5) ^ 1:^^mmi--^th 
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7) T>'tj)''ifi-mztj:-oxmmw.^X'^^. D^ific-n'' (^^t^ R'^atuiB 

8) D'. D^i5J:xj^T)^ifi^n^nm±izc-R'' R''\tW!mtmm-(!& 

10) D\ D3iJJ;tfD**i^n^nM{cC-RC R°liBui3i:l5iaT' 
1 1) D\ D3j3cfctJ^D''*s^n^nJf43i:(cC-R^ (^^is R'=(iHul3i:l^«t 

12) D':teJ:tJfD3)!)SMmi^^•^:fet)^ D 243J:t5D **s-en^n3aA£(3 C -R^ 

13) D'*JJ:t>*D''*s-?n^n?4a:cc-R<' (iC^^ R'^liKIBiil^ig-CfeS) 

14) Dii5j;t>*D2d^-en^tiji3A{cc-R^ (^cj^, R^'itmmtmm-^^^) 

15) D '*>J:t>-D'**s;en^m4i:{cC-RC {^^. R'=l±BuiHi:PI«T-&S) 

16) D3i"J;t>-D''*^^n^n3f!l!Az:(zC-R^ (i^4>. R^liBul3i:[p]«T^-5) 

17) Ti^i^X.t^Yi^tf'^Mtli^tLlZC-R'' (iC*. R'^liHUlBhlSl^-efei)) 

18) D\ D''*J:yfD''*s^ii^n$bi:(3C-R'^ R^lisuiBi: 

1 9) D':feJ:yfD2*sC-R^"" (iS;*. R'^" * " limiiBilPiaT-fei*) T'$> 

2 0) Di*5«fcyfD''*s^n^ti?4ji:tcC-R'= (iCfti. R'^liHuiBiiPS-^fcS) 
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2 1) D':feJ:t;D**sC-R^" (^^•x R^" liBUlBi:PI^T-*>i>) T'fe D x 
10. R«*iCNT'fet)x 

1) T)'tT)^iy^-miZt!^^xmmmi-'(:^^s D^ifiC-R^' (^*x R^'liHU 

2) UK ■D^^XV^D*ifi'^ti'^timiHzC-R^ (^*x R«ttHuEi:I^^T'fe 
T'^Ox D3*^^^M^-e«>2>*»x 

3) D\ D^ii^UJ)^i}^'eMnn^HzC-R^ (^*x R^liBuiai:l5l 

1 1. 1) D'i:D2*s-i^tC^^oT^mJ!i^-e*)t)x D3*SC-R^ (^^Jx 

R'=MfBi:i5i«T-&§) T-^Dx D^*sN-R2B' (j^+x R'^' \±mmtmm 

2) D'x D2ijJ;t/D'**s:en^nffi5AJcC-R'^ (^❖x R^liHui3i:lB)«T'^ 

3) D^ D\ D3*>j;t;fD''*s^ti^n^n^nMcc-R° (S;*x R°tt 

12. VMlgM^tfcliJ5S^il^t'^Dx D'x D^. D3i5cfct>"D^*i 

tzR'>i?<i>m\tti^BM(Dr-':^ifimm(o:i^<Dmm^t-mztji-ox—o(DW. 
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